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Description of the Atlas 
This atlas is a pictorial representation of at-
mospheric absorption line parameters contained in 
the 1986 Air Force Geophysics Laboratory high-
resolution transmission molecular absorption data 
base (HITRAN) compilation currently available on 
magnetic tape (Rothman et al. 1987). It is a re-
vised edition of the atlas previously published by 
Park et al. (1981) , which had been based on an ear-
lier version of the compilation (Rothman et al. 1981a 
and 1981b). This earlier publication has become 
very useful as a quick reference for researchers in the 
fields of molecular spectroscopy and atmospheric re-
mote sensing. Since a new, extensively revised ver-
sion of the HIT RAN line parameters compilation has 
recently been released, the authors felt that a new 
edition of the atlas was necessary. 
In the atlas are presented plots of the logarithm 
(base 10) of absorption line strength (8 converted 
from the HITRAN units of cm-I/(molecule cm-2) 
at 296 K to atm-Icm-2 at 296 K) versus wave-
number (in cm -1) for atmospheric gases. The at-
las covers the spectral range of the HIT RAN com-
pilation (0 to 17900 cm- I ). Line parameters for 
all gases are taken from the 1986 version of the 
HIT RAN compilation with additional data shown 
separately for 0(3p), isotropic 03 (668, 686, 667, 
and 676), and H02 from the 1984 JPL compilation 
in the spectral region 0 to 200 cm -1 (Poynter and 
Pickett 1985). Solar CO lines at 4500 K , calcu-
lated by C. P. Rinsland, are also shown for the fun-
damental and first overtone sequences (Park et al. 
1981) . As in the HITRAN compilation, intensities 
of all bands are scaled according to the terrestrial 
abundance of each isotopic species. Approximate 
infrared absorption cross sections (converted from 
the HITRAN units of cm2/molecule to atm-Icm- I ) 
of 11 heavy atmospheric molecules (base 10 loga-
rithm) in the 700- to 1800-cm-I region are plotted 
beneath the other data. These values were deter-
mined at equally spaced wavenumber intervals from 
room-temperature laboratory spectra (Massie et al. 
1985) and are included as a separate file in the 1986 
HITRAN database. 
Figures 1 and 2 summarize the parameters on 
a compressed wavenumber scale. Figure 1 lists the 
molecules and shows the regions of spectral data cov-
erage for each between 0 and 10 000 cm -1. Fig-
ure 2 shows the absorption cross sections a as con-
tinuous curves on a base 10 logarithm versus wave-
number scale for the 700- to 1800-cm -1 region. Fig-
ure 3 presents plots of the logarithm (base 10) of 
absorption line strength of the AFGL gases versus 
wavenumber for every 1000 cm- I up to 5000 cm-1 
with the strength scale the same on all plots for each 
gas. This provides a view of the band structures and 
their relative strengths. Above 10 000 cm- I , only 
H20 occurs in the atlas except for 02 from 11 400 
to 11 700 cm- I , 12 800 to 13 200 cm-I , 14 300 to 
14600 cm- I , and 15 700 to 16000 cm-I . 
On each page of the atlas, the plots of log (8) 
versus wavenumber for all gases having absorption 
lines in the same 10 cm -1 interval for the 0- to 
200-cm-I region, 50 cm-I interval for the 200- to 
6000-cm -1 region, and 100-cm -1 interval for the 
6000- to 17 900-cm -1 region are presented in order 
of the integer gas codes given in figure 1. For the 
major gases (H20, C02, 03 , N20 , CO, CH4 , and 
02) , all lines having strengths within 10-6 of the 
maximum value for that interval are shown; and for 
the trace gases, all lines having strengths within 10-4 
of the maximum are included. Because the maximum 
and minimum line strengths are redetermined for 
each interval, sudden changes may appear in the 
line strength scale from one plot to another, and 
some weak lines on the HIT RAN compilation are 
not plotted in this atlas. Isolated weak bands may 
also appear, at first glance, to be much stronger 
than expected. For the 0- to 200-cm-I region, some 
intervals are repeated on two pages because of the 
large number of gases which appear in the interval; 
in such cases, H20 lines are repeated at the top to be 
used as reference. In other regions where the number 
of gases appearing in an interval is small, two or 
three consecutive intervals are presented on the same 
page. For the heavy molecule cross-section data, 
the strength scale for each molecule is normalized 
to the same value, so that the scale for each of 
these molecules is the same on all frames. Only 
cross sections within 10-2 of the maximum value are 
included in the atlas. 
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Figure 1. Spectral data coverage for each molecule between a and 10 000 cm -1. 
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Figure 2. Absorption cro s sections of 11 heavy molecule for the 700- to 1800-cm- 1 region. 
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Figure 3. Continued . 
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J m 111111111, II j~ I1 1II1 ~IIIIIII,IIIIIIIIIII ~111111111 11 1.l1I1~ 1 1 11, 11 111II 1I11 11II 111 i llllll ~ IIIIII III~ NO, 
'" 6 t II 1 j ~ir , I , I II, II N H 3 
J m I ,I 1 OH 
'" 0 
1 ! 1 j ~il------'-----.---'-------r_'----'-------'r------,--------,----j HI 
rl! II , II, I ~ , 1I 1I 111I III1 ,I ~ I , III, Illl CIO 
ri!111 I, IIII I , I II, , , , , I , , 1 H,CO 
LU ll III I III ~IIIII II 1  II I j 11III ~ ~ 1III1I11 I11111I1I1I11 II I II I,ll 11111..11111 1 j HOC: 
, , , , , , , , , , , em 
70 71 72 73 74 75 76 77 78 79 80 
W A V E N U M B E R 
--- --------------, 
142.857 140.845 138.889 136986 135.135 133.333 131.579 129.870 128.205 126.582 125.000 
I I I I I I I I I I I fLm 
~H~ II I, ill II III I ,I 1,,1111 1II1 1,,11 1111.1111 , ,II 1.1,11111111, I 1II1 j H,O 
i :it I, I I , , I, I I, ,I I I, ,I 1 HeN 
i :It I II , I"",ILJIIIIII I I, III,~ II I II, 1,1 II, II, II 1 H,O, 
i ~!! 11111 11111111,[ ,II I 1111 III 111,1. ill 1II1 II III, II, I ~ III II I11I ,I I t II II I III HO" JPl 
I I I I I I I I I I I em 
70 71 72 73 74 75 76 77 78 79 80 
W A V E N U M B E R 
ORIGINAL PAGE IS 
OF POOR QUALITY 
31 
32 
125.000 123.457 121 .951 120.482 119.048 117.647 116.279 114.943 113.636 112.360 111 1 11 









I, I, " i i 
-7~~~~~~~~~~~~~~~~~~~~~~~~~ 
=~ ~ I l ~it I 













,- - - -
125.000 123.457 121.951 120.482 119.048 117.647 116.279 114.943 113.636 112.360 111.111 
j , , , , , , , , , , /-Lm 
J j [I I I I I I .I, I I I I ,I I I 11111' I I, I ,I I" I I ,I I I I 11" Ii II 1 H ,0 
J m 1/,1 IIII IIII ,1111 ,t d I, I Ii I, 111,1 I,ll 11 cia 
J ~i! ,I, I , ,I, ,II, ,I , l H,CO 
J :![I ii, II WI i,11 111,1.1111 ,1" IIII til II U I Il ld II I k II I III ~ I I ~'Ij HOCI 
1 t l J ~h I I, ,I I, I , ,I I, I , ,I I I, HeN 
J =11 1 ,III I, I ,II I , II, I ,I I I, I, II , I 1 H,O, 
I II11I III/ I /1 I // I /1//111 I 
, , iii
l HO" JPL 
L.......o......' ~, ~L.......o......' ............... , ~'~~' ~'~..-L.....' ~,~~' ~, em 
80 81 82 83 84 85 86 87 88 89 90 
W A V E N U M B E R 
33 
-- --





111.111 109.890 108.696 107.527 106.383 105.263 104.167 103.093 102.041 101.010 100.000 
, , , , , J..Lm 
~ ~;r , ' I , I, ,II III , 1,1,1, II ,11,1 ,I,,' , ,II, I 1I11II I, II j H,O 
U1 =~r I I I ~ j ~i f-----~I -'r--, --.------r--,-J----L-----,-, ----.-----.----.-----'----1i CO 





o -9 0 
- -10 2 
-11 f-L---~-'-r-'---Y-------LI'----Y--------'-r--~----'------,,----i----.----'---l 
~ m I , I , , i , , I , , I ,I, 1 NO 
~ :1111 11111,11(11 1)" 1111I1111 ~I I III,I IIIIHI IIIIII 111111 1111111I 1 IIIIIiIIIIII I I illlll l ,l~ lUI III I i 11,11111,111111111, III ~ 11 11111I111111 SO, 
1 Jfl---~-----,----.-----.-'--, I --'-r-----.----.------.-w-, 1.1 ..IllL-1111 ~..I111 NH, 
1 ~if I----.---.-----,--.---.----.-----.------.---.------"-111  HBI 
-4 t U1 -5 C;; -6 
o -7 
- -8, , 11 HI 
tit II I, III ,II I I ,II I I, II II. II I I II ,II II, II I, II 11 cia 
~l~ I ,I I, I I, j I 
HOCI 
-1 
, , , , , , , , , , , em 
90 91 92 93 94 95 96 97 98 99 100 
W A V E N U M B E R 
- - - ---' 
111111 109.890 108.696 107.527 106.383 105.263 104167 103.093 102.041 101.010 100.000 
J.Lm 
VI 
=If 11,1 IIIII I, II 1 
~ 
0' 
I II t E 1 I I I II dl H2O I I i i III i t I I I i i i i 
VI ~i! I II II 1 ~ HeN 0' I E i i 







~ H0 2 JPL 0' E 
-1 
em 
93 97 100 
W A V E N U M B E R 
ORIGINAL PAGE " 
OF Po IS OR QUALITY 
35 
100.000 99.010 98.039 97.087 96.154 95.238 94.340 93.458 92.593 91.743 90.909 
,.............., ~, ~-,-....,.-, ~~--,-.--.--.-.-.~-.-.-.-.-.-.-,-~...,..--.--.--...........,...,~~, J..Lm 
1 :1[1111" , I I,ll, I ,I I 
- 1 
-2 
1 ~! i 1111 111111111 111111 ~ll l l l l llil llllllll~IIII IIiIIIIIII IIIlII, I , I III I , I IIIIII~,~IIIW ill 1111111 ,II Ui 1,11 11,1 1/,1 111 11/,I,li so, 
,-.. 61 j j ~~ I NH3 
, 
S ft l 1 =~ f--r ----.-, ---,--I -.--------.---1.1'-,-1 ,_,.-------,---,-------,_-.----_ OH 
1 J! f-------.--.-----.------+-,--1, I ---.--,-----,---.-------.--l HC' 
,-.. 6t l j ~H " """ HI 
1 :!! 111 11,111 11111 11[11111 1[ 1, 111,1[ 1 1  11I 1 I1 11I11111I1 II 1I11111I1 l HOC' 
1 ~ll , , I , , I , , , I , l HCN 
1 ~l ~h ll, II I II'111 b~l~ IIIIII " I IIII~ 111 1111[ wll ~ I II, 1I11II ~I II I I 11,1 1 ~ 1IIIIi 11111111111111111 11, ~I II ~,II I IIIII I, IIIIIIWI,IIIIIII, ~I II I , ~I!I~ a '~,' JPL 
, , , , , , , ', , , , em 
100 101 102 103 104 105 106 107 108 109 110 
W A V E N U M B E R 
36 
L_ 
I~ -- - - - -
90.909 90.090 89 .286 88.496 87.719 86.957 86.207 85.470 84.746 84.034 83.333 
I I I I I I I I I I I f..Lm 
1 ~![ III j I" ,I , ' I, I I I I, ,I 1111 III 1111 H,O 
J ~iWIIIIIII IIIIIIII IIII 1111111111111111, 11111111 III Ii III 111I1 1111111 1111111 11111111 111 1111111111 III 0, 
:~~ I I I 1 J :!t, , , , ,cc 
0: ~!r I I ~ ~ :l? I I I I , I I I II I I I I I ~ °2 
I I, I, I , 




, , , , , , , , , , , fJ-m 
1 :III I, " II, I III III I, I, I ,II II" ,I I I, I I J I I, 1111 , J H,O 
1 -l~ l l l llllllll ll l l l l i ll H 11 I1 111111 ,1111111111111111111 ,IIIIIIIII II,IIIIH 1I11 1111111 11 111111 j I1I11111 0, 
-3l -4 c:n -5 0; -6 
o -7 
- -8 




J = ~~ f----------r------.-'-I -..------'01 -------.--,-,-,-11 I --,------,---,----,---I--'--r-I ~--'--------il O2 
-3 C;; -4 
c;, -5 S02 I, 
o -6 
- -7~LJLJJJlII.L.Jl1~IlL.-II..llf-ll~ ~~lll.JLlJd..Il i 
J ~~ I--! ----,-----.------'-r-----.--.----'--, 1--.---, ----,-------L-,------.----, ~I 1 NH, I 
~ 6t 1 j ~it f--------,----r----r-----r--------.----,--I--1-II -----.--.----,------1 OH 
Ll! ,I , 1 HF 
L!! II , , 1 HC' 
rl! , II 1 HBe 
~ -1 HI ~ 6! I 1 
5! =~ , , , , , , " , 
1 =11 111 ,11 111  II,IIIIIIIUIII 11,111,11 11,,1111 hlll,IIIIIII,lllll tl ~1111 illlllll,! HOC' 
Vl =~ t 1 i J ~h I, , ,I , , , I , , , I HeN 
j :1~11I,1 ~&II,II,I!lIIIII,dhll~ U 1/,11, LlII,II~ I 11 1, III, 1,I,lj II ,ll ld il " II,UII'III'~'~~ I ihhll \11111111, III 0 ,,,,,,JPL 
, , , , , , , , , , , em 
120 121 122 123 124 125 126 127 128 129 130 
W A V E N U M B E R 
L_ _ __ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ J 
---- --
76.923 76.336 75.758 75.188 74.627 74.074 73.529 72 993 72.464 71.942 71.429 
, , , , , , , , , , , f.Lm 
~ 0 
1 ! j ~~ I ,I I II, ,I 
~ -1 6! 
o -2 
- -3 , , 
-4! VJ -5 ~ -6 
o -7 
- -8 , , 
II 
, ~1,111 1 1,1"IIII,I,lll NH, 
I iii 
1 HBe 
, I, , , 1 H' 
HOCI 
s =~! I 1 HeN 8' -5 
- -6 , 1 , , , , , , , 
~ mld ~, 1I III II,j I 11 III11 111,11 1 11,11, , ~Id, III ,III I, JI,,, ,I,.I,IL"L"ILL" I JII ,11 ,,1, ,1,111 " 11 O,,,,,JPL 
, , , , , , , , , , , em 
130 131 132 133 134 135 136 137 138 139 140 
W A V E N U M B E R 
39 




71 .429 70.922 70.423 69 .930 69 .444 68.966 68.493 68.027 67 .568 67 114 66.667 
I I I I I I I I I I I f.J-m 
} :; ~ II, ,II ,I I, , 1,1, I I, ,I I, I I II ,I I 1 H,O 
1-1111 1 11111111 111 1 1111 1,11111 111,11 111.11 1 1111,1111111111111111,1111111111111111 0, 
1 ::If I , II, I , I , I, ,I 11 0, 
(f) -1 
----.. O! 
0; -2 I 
.9 =~ I I 




I, It II 1 NH, I 
I 
I 
, 1 OH 
I 
II , 1 HC' 
,II 1 HB, 
1 ~: II , , , , , , , , , 1 H 
Lit III 1,1,1111 1,1111 I11 II1 1111I11 1.11111,1 1.11111,1 II, 11111111 Ii It! I ,II ~,II ,l ll HOC' 
1 m.1 ,,1 111 , I 111 1" I, I 1 1 111 ,11, I. 1,,1, "1,,1,1,, ,III" JI, j liI,1 ,.I", , "I ,I" I, I u,l o,",,,,,JPL i 
I I I I I I I I I I I cm- I 
140 141 142 143 144 145 146 147 148 149 150 I 




66.667 66.225 65.789 65.359 64.935 64.516 64.103 63.694 63.291 62.893 62.500 
I I I I I I I I I I I 11m 
I 1 ~;r L, II ,I, 11,1", I , L I.", I" 111111111111" II, I, " 1 H,O 
1 ~!~ 11111, 1II1II1I ,II/IIII[ II [ III/I [11111111,111 [1111,1111 [III [[1111[1[11111 ~I.II[IIII j 0, 
1 ::1r I I, "III , I , I, , I , I, ,I 11 0, 
Ll! II ,I II, II, ,I ,IIIIIII I U,I~lllllllll NH, 
1 :11 , , ,I I, , , , , , 1 OH 
1 ~:I , , I , , , , , , , 1 HI 
1 ~lll , 1111 , I I1111I ,III III U 'hl l, I , 111I ,I ,L I ,I ,11 1  ,111 1  ,I ,1111 , I Illl HOCI 
rll,l, I, II ,I I" 111111 I J 1111" "I, 1,,1 I " ,.,I" 1,1.1 ""Ii Itl III I, ,I I, t I IJ O,,,,,,JPL 
(j) =~ [ I 1 j ~h I I I I I I I I I 0 ~~L 
I I I I I I I I I I I em 
150 151 152 153 154 155 156 157 158 159 160 








62.500 62.112 61 728 61.350 60.976 60.606 60.241 59.880 59 524 59 .172 58.824 
I I I I I I I I I I I f.1-m 
J :If 1111I , II II" III, I, I ,II Iii I L I I, I I , II ~ H,C 
J 11111111 1  ,III 111111111111, 1I1111 ,111111 [I, 11[111 ,III [ II, II [ IIII[ [ III [ 11II 0, 
J ~ilr III, I, II , , II , I, ,I , 1 0, 
J =11 I, ,I, I: ,I , ! 1 NH, 
J JI I, , 1 HF 
LII , , II" ,1 HCI 
J ~il , ,II" ,1 HSc 
~ °1 \ 1 Vl -1 1 ~~ I I I • • • I I I HI 
J~lll l ll,II,11 ,11,11,11111,11 11 , I II ,II~I ,111,1 1111  11111 1 HOCI 
J =1\:1 L: l,i,dJ, I, II, I ,I, ", II 1,.[11,. ,1 1,,1 1,,1 J , ,,j ,Ii 1111,11 O,:w(L 
I I I I I I I I I I I em 
160 161 162 163 164 165 166 167 168 169 170 
W A V E N U M B E R 
42 
- - - -
- - - ~- - - ~--
--- _._-
58.824 58.480 58.140 57.803 57.471 57.143 56818 56.497 56.180 55.866 55.556 
j j ) ) ) ) ) ) ) ) ) fJ-m 
L! r I ,I' I, II I ",11 ,I I" , II, I " III I, I i, 1.11 , I ,~IIII 1 H,C 
Jolt II1111111 til 11I1111I1 III, II ,III I, II II , 1 0, 
j ~:!r I" , I II I J I, I , I, I, 1 0, 
1 ~lfL'--'ilL-I--U-~~~.L.......LL.O<. --',-'-l."L-~III I ,1 1 11111 1111111111111111 so, 
,.-. 0 
1 ! j ~il 
i Vi' f! 
" ~ 0 ()1 o -1 
I --2 
I ~ =~t o -3 
- -4 
I I I ~I,II,II i"Illllll ,1,1 I, ,I , 1 NH, 
II, 1 OH 
I, , 1 H' 
'~ HOC' 
rlWI , I, L 11.1 "I,I 1",111, ,,, III ''I I d" Il,III.I, ,III" I ,1,1,11111 1 0, JPL ISOT 
, -1 
, , , , , , , , , , 
170 171 172 173 174 175 176 177 178 179 





55.556 55.249 54.945 54.645 54 . .348 54054 5.3.76.3 5.3.476 5.3.191 52 .910 52.6.32 
~j ~~~~~~~~~~~~~~~j ~m 








~ '! (/) -1 "(J; -2 o -3 
- -4 
I 
, ,III , I ,I I, 1 , ,I j H,O L j 
I, I, 1 ,I ,I I, 1 j 0, 
j 
II 1 , I , I j 0, 
III I , I ,II 1 NH, 
I I , I I 1 OH 
,I I 1 HOI 
~ -1 HB ~ b! II ~ 
.S! =~ iii iii iii r 
'H[,III I, II 11,1 I 111'1 11,111 1111111111111111 1,11111111,1111111111111 III HOCI 
r!! ,ii, ,,1111, "I 1.,11 j II" ,11 II ,II I "I, I" I, L ",11. , 1 O,,,,,JPL 
iii ii' , iii j em 
180 181 182 18.3 184 185 186 187 188 189 190 








52.632 52.356 52.083 51.813 51.546 51.282 
Ui' =~r I I I 1 ~ji I I II I I I 
I I , I , i , I i 
j ~illll[[II, 11111[[11 [[ 11,1111111111111111111111 [, IIII[ II, [I I [ ,II [11,[ 111[1,11[11,1[1 [Il S02 
yH! I" , I" I ,IIHII U 1,11111, II 1,1, I, 1 NH, 
II 1 HB, , ! ~ 0 ~ -: o 2 
- -3 
Ui' J! 1 ~ -2 HI 
.2 =~ , , , , , , , , , 
J ~l! 1I1I IIIIII 11,1111 nil I IIII~ I III, I 11 11,1 IJI 11,, 1 ,Ii ,II III HOC' 
rlt, II " t, 111,1 ,1 111111,1 ,1111 , ,I I J 1,1, I, 1IIIII l O'<o"JPL 
, , , , , , , , , , , em 
190 191 192 193 194 195 196 197 198 199 200 




50.0000 48.7805 47.6190 46.5116 45.4545 44.4444 43.4783 42.5532 41.6667 40.8163 400000 
iii iii iii i i J.Lm 
j :l~'llltl,I,II,I,hJ ljl~llh,( II~IJ 111111 1 1.111,1111, ,I ,I,ll, ~\ II III "I lj H,O 
i II II i II 
I, I 1 , 1 0, 
l OH 
l HF 
~H! II , II II l Hel 
. J ~i I---! ----,---,----------L--I i --.-----.---I-------.------.------,-L-----ll HBe 
J ~~ ~! --,---,---------L,.-I -,---,-----L--,--------,-----L--.-------.--------jl HI 
HOCI 
-I 
iii iii iii i i em 
200 205 210 215 220 225 230 235 240 245 250 
W A V E N U M B E R 
l 
--- I 
40.0000 39 2157 38.4615 37.7358 370370 36.3636 357143 35.0877 34.4828 33.8983 33.3333 
~I ~~I~~I ~~I~~I~~I~~I~~I~~I~~~I Mm 
1 :If, 111  ~ I ",II I. , II I,dlll ," III ,111111 Llllllll,lllllldll, I, 11,1, 1111 H,O 
1 
I 1 0, 1 ~ilr I II 
1 JIIIIIIIII[II 1 so, 
iH! 11 1, Il I I 111.1 1,1 1 OH 
(f) f~ 1 J :~f-r --.----r---..--,-----.--....------+------.----,------i HF 
J ~it I----,-----.-------.-, --'-1....-11 -,---,----------,.---------,--LL-II ----.---.-------11 H CI 
J ~~ f-! --.---,---L--..--,-----r--...L.-....-------,----,--------'-----r------i1 HB, 
-2 t 1 J ~il--'-rl --.---.,--L------,-------,---L....,-I 1 _--.-_--.-,-'--1 _....-----._--; HI 
HOCI 
, 1 ' , 1 ' 1 1 ' 1 1 em 
250 255 260 265 270 275 280 285 290 295 300 
W A V E N U M B E R 
ORIGINAL PAGE IS 






33.3333 32.7869 32.2581 31.7460 31.2500 30.7692 30.3030 29.8507 294118 28.9855 28.5714 
iii iii iii i i /-Lm 
l J~IIII I ,111  II ,I d, 1,11,11 ,1111111 Itl l " III" II, II I I 111111 J I, I" I IIII ~ H,O 
l :!III II I I.JII 111 ,I.l ,hi" 111,11 lilill ,1111 ,II I IIH~ IIII ,U LI 11,..1 , ,I, I~ IIIIIIIIIII,IIIIII L II, 1 NH, 
~ -~ 't o -2 
- -3 
Ui' 
m c;; ~ 
Ui' 





, , , 
Ui' 
:! I1II1 Ii 1 1.l11I~"II , jllil ~ I ~ I M 1,11111111,11 '-' C1' ~ 
, , , , 
300 305 310 315 
W A V E N U M B E R 
,II II 1 OH 
I 1 HF 




, , , , , , , em 
320 325 330 335 340 345 350 
-- - --- ----
28.5714 28.1690 277778 27.3973 270270 26.6667 26.3158 25.9740 25.6410 25.3165 25.0000 
~I ~~I~~I~~I ~~I __ ~I~~I~~I~~I ~~I __ ~I ~m 
~ ~j [ III I IIIII~II, 111 III " I, I, II, ,1111111 II 1111llll"l,1111 ,I ,11111111 11,1 I I" "I, 111 1 11~ lllllll l lj H,O 
J ~il J ,1111" II 1.111111111111111,111 IIIIIIUII,II , , ~IIIIIII I IIIIIIIIIIIII Lilli II Il, IL.,.I.,I,IIIIIIIIIII Ill NH, 
~ 6~ I 1 j ~i I--f _--,--------.-_-"--,------,-_---.---_--,---------,-_-,---_-,-----! H F 
J ~;f , ,II , , , ,II, , , 1 HCI_, 
I I I I I I I I I I I em 
350 355 360 365 370 375 380 385 390 395 400 
W A V E N U M B E R 
ORIGINAL PAGE IS 
OF POOR QUALITY 
- I 
49 
25.0000 24.6914 243902 24.0964 23.8095 23.5294 23.2558 22.9885 22 7273 22.4719 22.2222 
, """" fJ-m 
J j~ [  I "I [ , I I II. [[I  IIIII I111 [III II1I1 IIJ, I ~I III [ IlL I J II J H,O 
, , 1IIIj co, -'f 
-7 
S -8 
~ -9 ~ -10 
-11 
-12 
J m , , I ,I ill III[ 111Iii1W l l mlll l~ so, 
Li!1111. 11 1 [II [III, [I 11,1 ,II" II, I" ,dl, I, [II IIU I [, IllIIl NH, 
~ be 1 j ~it I, , , , , , , ,I , HF_l 
, , , , , , , , ! , , em 
400 405 410 415 420 425 430 435 440 445 450 
W A V E N U M B E R 
50 
L_ 
22.2222 21 .9780 21.7391 21.5054 21.2766 21.0526 20.8333 20.6186 204082 20.2020 20.0000 
iii iii iii f.Lm 






















m III I I II I II I II I I I III I I j j j j j j 
~~t I j j j , , , , , , 
f--L1L---r--1---,-+-----,--,---1-l-l--L-,--L--------J,L-'-----,1----',L--L-r'-'---r'-----ylj NH, 
I----r--~--r---..----,--___.l_.,_-----r----,--------.------Il HF_, 
j j j , j j j j j , ~~~~~~~~~~~~~~~~~~j em 
450 455 460 465 470 475 480 485 490 495 500 
W A V E N U M B E R 
ORIGINAL PAG~ I 
OF PO a;. S OR QUALITY 
52 
20.0000 19.8020 19.6078 19.4175 192308 19.0476 18.8679 18.6916 18.5185 18.3486 18.1818 
, , , , , , , , , , , J.Lm 









!--------'--'r-~______r'______LI--+-'-,II -,.-----'---r---'----I -'r--'--I, I ----'----r----Y11 N H , m I I I I I , 
f-----------.----.---,--L-----,-, _--.-, _,--, ---r,--r-, _-,--, ------11 HF .. 
~~~~~~~~, __ ~, ~~,~~,~~,~~,~~, em 
:l! I , , , 
, , , , 
500 505 510 515 520 525 530 535 540 545 550 
W A V E N U M B E R 
'--- --- --- --.- -_.- -- - ---
1---





m I II I I II1II d '-' , II NH3 0' III II .2 I I I II I I I I I I I 
Vi' ~I! I I 1 0; HF .2 I 
Vi' ~!! I I I I I I II 1 0; I I HeN .2 I I 
- 1 
I I I I I I I I I I I em 
550 555 560 565 570 575 580 585 590 595 600 
W A V E N U M B E R 
53 
l 54 ~ 
16.6667 16.5289 16.3934 16.2602 161290 16.0000 15.8730 15.7480 156250 15.5039 15.3846 
I I I I I I I I I I I j.lm 
J -IIi 1111 I. 11,1111111 1.11 11111111 1111.1.1 III 11.1111 I I. 11,1 1\1 111111 III, 11I1 "" 1,11.1 1111 H,O 
J ~l i ll l MIII III IIIII IIIII II I II . I. . . . . . 1 so, 
J m . 111 111111111 11.111111111111111 ~111 1 11 1 1 111 11 1 . 1 1 1 1 1 1 11111 1 1 1 1 11111111111 1 1 1 1 • . 111111 II ~I ! 1 NO, 
J :l! I I .. II II I, I 1.1 .11" .11 111.1 111.1 111, 111 111111 II lilli, .1 1 III II. .I, III I NH, 
J :l[ I .1. 1,.1,.1 ." I, ,.1111.1 .1 111.,111,1111 1111)11 Iii .1111 lid HC 
J ~l[ . . . . . , ,I ,II II 1111111111 C,H~ 
I ' , , , , , , , I ,em 
600 605 610 615 620 625 630 635 640 645 650 
W A V E N U M B E R 
15.3846 15.2672 15.1515 15.0376 14.9254 14.8148 14.7059 14.5985 14.4928 14.3885 14.2857 
8 -1 




'-" -1 I g -2 
-31---1-~---}-1.l.L.-'--L.I..,--'.LLJ-'--,+-l..LlL--'-+-'---1..-..J....IL-'-r-'-ll--'-~-LL'---'r'-'--------'--"---,-u--'----"-'--,---1JUI~ 
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l l l I I I I em I 
3220 3225 3230 3235 3240 3245 3250 ' 
\ I I I 
3200 3205 3210 3215 
W A V E N U M B E R 
108 
l_ _ 
- - - - - --- - - - - - - - . - ~- - -} 
-- -- - - --
I 3.0769 3.0722 3.0675 3.0628 3.0581 3.0534 3.0488 3.0441 3.0395 3.0349 3.0303 
, 11m I I I I I I I I I I I I fA' 
! 1 11 r I It IlrkLI, Illr~ 1111 "II,llll'ljil 1111 d 1IIIblhl"lljll ,ll~II~I,,~ 1111111 11" J II ~II,I ,~II~~ ~11,i j LI ~ H ,0 
i 1 _1j r I I I I II I, I I I, I I I, 1111I1111111I I 1111, 11111 U III ,I 111111111 11111111 co, 
! 1 -1 r , , , , , , , ,111111111111 N ,0 
I Vi' =~ [I 1 ~ 
; J ~H I I I • i CH 4 
1 ~m , 1,1 ,I I, I 1 NO 
: 1 ~!! " I I, , "II ,II, ,lor 
I 1 :;! I ,I I, I I I, I I, I ,I I, I ,I I, I 11 HCN 
1 ~W I 1I111 III , III III ,III III III II II II I, I I II, I I I II iii III .II III 1  C ,H, 
1 ~! ~ III 111 ~ ,Iii I~ 1M 111, 111 11111 I 11 1 ,II I 11111 II! 11 11,11 II11 1 111111111 11111  1I1 1I111  III I IIIII~ 1111 11111 II ~ 11111 j ~Ii 111111111I11111111111111111I co _:U N 
I I I I I I I I I I I em 
3250 3255 3260 3265 3270 3275 3280 3285 3290 3295 3300 
W A V E N U M B E R 
ORIGINAL PAGE fS 
OF POOR QUALITY 
109 
3.0303 30257 30211 3.0166 3.0120 3.0075 30030 2.9985 2.9940 2.9895 2.9851 
, , , , , , , , , , , f.-Lm 
~ ~l III1 I1111 1 jIii, 1111~ l i ,II ~I I I , I I I I~IIII ,11111 "III, I U II~ ~,'I! I~II ~ ,1 111 1,1 .I1 11!llill I ~ I~~", II, ~IIII"IIIIIIIII"I'I I ~I II '~Il H ,0 
-4 
-5 
-4 U1 -5 
0; -6 CO SU 
o -7 
- -8 f---L1-UUL"'-l..1Uj-W-1ll-l-lUL.J.J,WULII..J..I.lJUilf~~llLf"-"'li-'L..1.lILUf--ll-lWUJ..ll!LllfliUu.JJJUU..ULJJ,f"-I"-lillll-lllLJflillUIlLl.LOJ.llJ..1 _ 1 
, , , , , , , , , , , em 
3300 3305 3310 3315 3320 3325 3330 3335 3340 3345 3350 






___ - - - - - - - - - _._ - - ~ - - _I 
2.9851 2.9806 2.9762 2.9718 2.9674 2.9630 2.9586 2.9542 2.9499 2.9455 2.9412 
-4 c:n -5 
I I I I I I I I I I I f-lm 
C;; -6 CO SUN 
o -7 
- -8~Ll.LI.IlJ.lLJl.~~~~~~ - 1 
, I ' I I ' I I ' I I em 
3350 3355 3360 3365 3370 3375 3380 3385 3390 3395 3400 
W A V E N U M B E R 
111 
- - - -- - - - -- - - - --- - - - - - - - ---' 
2.9412 2.9369 2.9326 2.9283 2.9240 29197 2.9155 2.9112 2.9070 2.9028 2.8986 
, , , , , , , , , , ,,um 
i _! [11 11, 1,1 ,Ii, I. II, 1.11 1 ~I" 1.11,111 ij il,III"IIIII,11 ,I l.il il 11".1,11, l '''1" ,1,11, III, 111,111 ~ IIII I I I I~I[ 111111 III II ,iI t ill, J H ,0 
i _~! IIIIIIJIIIIIIIIIJIIIII IIIIIIII III IIII IU 1111II1 11111 1 11 1 111111 1 1111~II I III I I IIIU IUIIIIIII I I II~ III,IIIIIIIII I I~I~I~ CO, 
Vi' :~ [ II 1 1 :l?tr"---II --.---~' -,-----'L-, II -------,---J---' _II -,-I -,------lJ, II~I, ----"r---II, ,---I --.--, ~I NO 
~ 0 
11 1 j ~i ,II, , ,I i ! i II OH 
-21 U1 -3 ~ -4 
o -5 
- -6 , iii 
1 HF 
Vi' -2 -, I 
1 ~i I I i I I I, I I i I I I I 1 HCN 
CO SUN 
-1 
i , , , , , i em 
3400 3405 3410 3415 3420 3425 3430 3435 3440 3445 3450 
W A V E N U M B E R 
112 
l_ - -----~--~--- ______ i 
2.8986 2.8944 2.8902 2.8860 2.8818 2.8777 2.8736 2.8694 2.8653 2.8612 2.8571 
, , , , , , , , , , , fJ.-m 








UJ :~ t II 1 f _ ~g t II , ,II, ' II I , II" III I , I NO 
j =ltf----,.--,--L--, I -----r'-----,-------l'-r---.--'-'--, I I --'-"t--II, ----'----.--------11 0" 
1 ~~I---t ---.--.-----r--------.-----.--r-----r------LI ,--, ----r----I1 HF 
HOCI 
J ~m III I~I ~ II,I1I11 ~I IIIU,[ I ' I I III II III[,~ 1I1 1  I II~ 11 1 1,111 1IiI~1111111111 ~ I II [1111  ~I I I I I [ I,I I II I IIII 'II I ~ I[ ~ 1I11I1  ~I~I[ I I II [ III I II~ IW 11[111 i co _:U N 
, I , , , , , , , , , em 
3450 3455 3460 3465 3470 3475 3480 3485 3490 3495 3500 






2.8571 2.8531 2.8490 2.8450 2.8409 2.8369 2.8329 2.8289 2.8249 2.8209 2.8169 
I I I I I I I I I I I IJ-m 
Iii iii 
1 N,O 
" II , ,1,1, ,I III II ,III I II ,II I I, II, I III I NO 
, ' I" ,I I ,III ,I i OH 
~ ~~t f-------.--r-------.----.---.-----.-----,----,---L---.----------ll HF 
HOCI 






I I I I I I I I I I I em 
3500 3505 3510 3515 3520 3525 3530 3535 3540 3545 3550 





- - - - ~-
- -
2.8169 2.8129 2.8090 2.8050 2.8011 2.7972 2.7933 2.7894 2.7855 2.7816 2.7778 
iii iii iii j ,fJ.m 
~ j i ~~ JIII 111~j/ Jill n II II~j IIL I lj~J III I I II~ III/I ,11 11~ ~ I ~ 1111 , II jl~lijllllll l 'l (I! i~I~III , UIII ~I IiIII II~ I ~lh , ~~ H ,0 
i-if ' " ,1111111l111 ,111111,11111~ N,O 
Ul =~ L I l ~ ~~~ I ,ll ,,,I \11 "j .lol l III ,11,11 1 1 I'" ,11111 1111, III II II ,111 11 111 1 II,Ii II i l l NO 
§.2(J\ =-.3°2:1 I----L,I ~----,--L-I L---.LI -uIIL--,--------.----.-----.--r------1l OH 
_111111 _ I , , I 
~~~----.-~~~-~~~ __ lHF 





J ~! ~,ljllll.~,IIIIU~ I I ,I" ~ ,, ~ jll,'l ,111,Ui 1,.lIII! 11111III1 ,ll ~Id I., II~ II , ~'/ I I j, 111l"llil,~ II~" H ,I III tUJUl l, lul .l~~J II,j CO _:U N 
, j , i i i j , i ii em 
3550 3555 3560 3565 3570 3575 3580 3585 3590 3595 3600 
W A V E N U M B E R 
ORIGINAL PAGE 
OF Po IS OR QUALITY 
115 
2.7778 2.7739 27701 2.7663 2.7624 2.7586 2.7548 2.7510 2.7473 2.7435 2.7397 
iii iii iii j j J.Lm 
j llf 11111I111111111111111111 II11I11111 J 11111 J 11111111111I111111 N,O 
j 1 1,,1, .. 1 I . [ , I [ [ .. ,I L U 1,1. ,I, I., ,I I,., 1,I,l NO 
j :l! . . I I. . . I .11 . . . 11 OH 
jl! . . . . . . . . I. 1 HF 
-3 U1 -4 
~ HOCI I 
0; -5 CO SU 
o -6 
- 7~ -1 
iii iii iii j ,em 
3600 3605 3610 3615 3620 3625 3630 3635 3640 3645 3650 
W A V E N U M B E R 
116 
- -- - ---.---- -- ---- - --------' 
2.7397 2.7360 2.7322 2.7285 2.7248 2.7211 2.7174 2.7137 2.7100 2.7064 2.7027 
f.1-m 
~ -1[1111111111111,1 111111111 ,0 
l ~~ i----'--t 1 -1-, '--l-I L--.,Li .1 ------,--1-...1..,-1, --L-I --'-,-1 ..I-'-I 1-,-1-, I--L-I -+-1, -,--I L.,-L-I, 1 -----,----I ...1.,--1 , -,---,-I I -,-1-, 1 -'----J1 l NO 
~ ~ll--! -----.-----,-----L-----,--I, -------.'----,1 --,-----------ull.---, --.---.----r-----'----------11  OH 




, , , , , , , , , , , em 
3650 3655 3660 3665 3670 3675 3680 3685 3690 3695 3700 
W A V E N U M 8 E R 
117 
2.7027 2.6991 2.6954 2.6918 2.6882 26846 2.6810 2.6774 2.6738 26702 2.6667 
, , , , , , , , , , , J.1-m 
J 11 r 111 1 11 11111111, 1111111111111l1li l1li111 1 1 1 111 1 1 1 111111111111111111111111111~ 111 11111111,11111111 1111111 1111 11 N,O 
J m I II, I I , , ' I I, ,J l L ,I "II ,) mll~~ , I, II I I , I I, II I NO 
J ~!! , II , , , , II, ,II, , 1 OH 
J;! , , , , , , , ,I , 1 HF 
J mll'l, 1 1 1 11 1111pl l l ll llll ~IIII,1 jl l , i~i~ 11 11111 11111,)11,111 11111,111 "III,illllllll L II~, I)~, I~ 111,1,1 )II,IJIIIIII L"II, ~1,jl , llj )IUt ~"II ~l CO _ ~u N 
, , , , , , , , , , , em 
3700 3705 3710 3715 3720 3725 3730 3735 3740 3745 3750 
W A V E N U M B E R 
118 
1- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ : 
- ---
- - -
2.6667 2.6631 2.6596 2.6560 2.6525 2.6490 2.6455 2.6420 2.6385 2.6350 2.6316 
1 iii iii , iii i 11m 
i J ~!I II IIII.!, I,IIJ 1 1 1111 1 i1 111"I,I~ IUIIIIII, ~I " II 1 .1" II ,I~ ,III lit ' 1,I I I I I, ~ I I II" I I~ I I I I~ II'I ,.I I "i I II, II I ~ J H,O 
! 1l!~I I III JI~~lll jl llllij l l! /ilIII~j, 11, 111111 1,1"",1, , ,I I I, I I "I ,I , I, ,I ,I "I ,I I 1 I I 11 co, 
i 111i I I I I I I IIIIIIIIIIIIIII~III~IIIII I I I II W 1111 111111I1111 1111I IIII I I ~ ~11 111 1 11111111 1 11111 1 11111 [ I, II [ 1,11111 N,O 
J m II II II II II II II II II 11, 11111111 11111 1111 "1""" 1,,, 1 NO 
i 1 :!! II , II, II , II , 11II II 1 OH 




, iii iii , iii em 
3750 3755 3760 3765 3770 3775 3780 3785 3790 3795 3800 






- - - - -
2.6316 2.6281 2.6247 2.6212 2.6178 2.6144 2.6110 2.6076 2.6042 2.6008 2.5974 
, , , , , , , , , , , f.-im 
j ~lll l ll l"I, II~I j, IIIIII' I,I'II " ~II'II', lill 1,1 1,1 HJ I L I ~ I ,1111 Ui J'"IIIIIIIIII , II, ,III~ 1,1 ,Jlll, I. I'",III,ij H,O 
j J~IIII I IIIIIIIIIIIIIIIIIIIIII I IIIIIIIIII, I III I IIIIIIIl1li1111 1 11 IIIIIIIIIIJIIIIII 11 1111, 11111111  III co, 
11111111, 1IIIllililllllllili H 1,111111111111111111111 1 1,11111~ l1li 1111111111111111111111 mi l I III ~ N,o 
j -it II, II II, ,II, ,L ;; ,I I , 1 0" 
l :!t , , , , , , I, , , 1 HF 
-I 
1 =n, Ij~11111 ,j ( ,I~ II" II,JI,UI, 1IIInlllllll, ll~ illllllill d~II IIII,I, tilt II JIll" MI, JU 1~, I I I 'I I , ILII"II , ml~ '1111 ~~~WII' I II,I ~1 :~ _ ~u N • 





- - ---------------- ~ --------' 
- -~ - -~ -I-
I 
- - -
I 2.5974 2.5940 2.5907 2.5873 2.5840 2.5806 2.5773 2.5740 2.5707 2.5674 2.5641 
, , , , , , , , , , , f-lm 
j j 111,1,111111. 1111,1111 JI.I U j,IIIIJII ~ ,11 11 i l,ilJ,11 III 111 11,11,1, III jllllllill I, "'tllill i.II llllll11 H,o 
! J ::I~III III~ III [III 111.1111 ~ [III [I [I [I ~ III [I I, [I II III[ III [~ III ~[IIIIIIIII I I ~ II I ~ 1111, , 1 co, 
J _Ifill ~ II1I 1111111 111I11 [~~ II I I I ! mlllllllllillllllllllllllllllllll l l l llllllll~1 1 1111111 1 1111, , 1 N,O 
j ~!  I ,I I , I , I I , I , I II, II, II , II II, II 1 NO 
I ri! II II, II I, I , , II ,II I I, , , I' . 1 OH 
' j!! , , , , ,I, , , , 1 HF 
I j ~l ~I,~ 11~I I I I ,I, ~ .I~II~, ,1 1'lllljll~ II II~I I' ,I ~,il I , 1.I 111 1~ 1 J ~ 1 1,lli l[IIII,I II' I'lli l l l l~ ,I ,ill Jill III 1 jllllll,llll, ' I~J l lhl,.lI Il~,J IIII~, i I ~! co ~u N 
I , , , , , , , , , , , em 
I 3850 3855 3860 3865 3870 3875 3880 3885 3890 3895 3900 
I 




- - - - - - -
- -- --
ORIGINAL PAGE rs 
OF POOR QUALITY 
121 
-~ - - - - - - --
2.5641 2.5608 2.5575 2.5543 2.5510 2.5478 2.5445 2.5413 2.5381 2.5349 2.5316 
, , , , , , , , , , , Mm 
l ~if 111,1 LI.l11 1,I1i~,1i 1,1 11 ,1 "JI,II ,I 11,1 ,1,II,l! II 1II,llld, IU"j,1 ,1111,,11 ,J ,1" JIII11 H,C 
I, II II 11 co, 
-, f -7 (/) -8 









-8 I II II 
J J I----'l-! II ----+-~_____r_"_, II ---"11---.--, --"---r--"---, II ----"oIl, ---'L-,---, --'L-II --'j---ll--~l NO 
Ll! I 1 OH 
Ul :~ 
0; - 5 
o - 6 
r------.------,----.------r'-,I ---.-------,-----,---.---~l HF 
CO SUN 
- -
7 fllIllIllnllIJllliLLf"l.JJ.lU.JWljjJIL.JI.!liL-WIllllI.J..JlJWIlfillJill'l~LJWlllllLLL.I.LLlfU1OO.IJJ.ll.J.llU.1.l11f1UlWl.1~l4IILJJUIWIIlllJIIlliIL1JUllill.1..JI..ILIillIUld..IJlllLII14 _ 1 
, ' , , , , ' , , , , em 
3900 3905 3910 3915 3920 3925 3930 3935 3940 3945 3950 
W A V E N U M B E R 
122 
l 
ORIGINAL PAGE rs 
OF POOR QUALITY 
2.5316 2.5284 2.5253 2.5221 2.5189 2.5157 2.5126 2.5094 2.5063 2.5031 2.5000 
I I I I I I I I I I i f.-lm 
l 1m II Ju II I1 ~IIII! ,I jllll,III,! L ,111111 ~III'~IIIIJ I JIIiI IJ ,II,I~ Illl'lli ",I'I I~ II1II ~Itlill UIII.IIJIJI d,IIII,I,. IIIII J [~ H ,0 




( C;;-5 a -6 
- -7 
-8 II 
III II II II 1I1I1 
[ l ~m II, II II, I ,II , , , , , , 1 NC 
i l m , II , , , , , , , , 1 OH 
-3 Vl -4 
C;; -5 CO SUN 
~ :~ I 
-1 
I I I I I I I I I I I em 
3950 3955 3960 3965 3970 3975 3980 3985 3990 3995 4000 
W A V E N U M B E R 
123 
-------
- - - ------
- -- - - - -
2.5000 2.4969 2.4938 2.4907 2.4876 2.4845 2.4814 2.4783 2.4752 2.4722 2.4691 
I I I I I I I I I I I f..Lm 








-3 f -4 (/) -5 
ry -6 
o -7 
- - 8 







-8 II II 111;1 I 
I I 
I III 1111 
(/) 
0; 
.2 ~~~~~~~~~~ __ ~~lOH 




:!f I I 0; .2 I 
III co SUN 
~tuy.JUllI-Ill-ULI1J1.O.JIo,J-I~LLI1I.lI.I!U.lW~JIlIlf.L.IU-'"'~~.I.>lIIL.UJIIlJIl>!IlL.JI..ILL~lUllUII -1 
I I I I I I I I I I I em 
4000 4005 4010 4015 4020 4025 4030 4035 4040 4045 4050 
W A V E N U M B E R 
124 
- --- -
- -- - -
- - -
I 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2.4691 2.4661 2.4631 2.4600 2.4570 2.4540 2.4510 2.4480 2.4450 2.4420 2.4390 
, , , , , , , , , , , /-Lm 
il!f , , , I , I , I , I , I II I , I I 1 co 
i -1 il ~I I I IIIIII I I I MI I II IIIII I II I IIII~ I I~ III II IIIIIII [ I I I I IIII IIII ~ III1 I ~l llln I II I~ II I I I I I II I I I I !II IIIII [IIi IIIU [~ CH. 
~ J m , , I, I , , , , , , 1 OH 
I J :1! , , , , ,I , , , , 1 HF 
i J ~nl ]/ [I [11111 ~ illjllH IIII1II [[11,11 J I [,11.111 ,J! I, [ IIII[ I, i, 11,1111111,11 [111111 ,I,IMIIUI HIli ~ll~1 m~[ JIIII II[.IJ di l,l ,\11 111 ~ 11 1 [ I~j! co _ ~u N 
, , , , , , , , , , , em 
4050 4055 4060 4065 4070 4075 4080 4085 4090 4095 4100 
W A V E N U M B E R 
125 
__________________ . __ J 
2.4390 2.4361 2.4331 2.4301 2.4272 2.4242 2.4213 2.4184 2.4155 2.4125 2.4096 
j i I I ii iii i i J.1m 
j ji~ 111,1 Ii tl, IliJ11 ,J,IIIII I  111 1,111,111,11 Ii I ,I, J,IIIIII IJII J 1111, .~ ,lid U, ,,1lll lljl !,.IIIIJd d I,ll" 11.1 ~ H,O 







-7~ ............... .aL.L.......U~ 
j ~!t. I . I . 1 OH 
LIt . I. 1 HF 
'l m . , ,I . . , . I. . 1 H' 
l ~! I~ ~IJIIIIII~ II1 fillll l~ II JIII IIIIIIII~, 1111, III I dll, IIIU II III111 11I1I jill, I I I~ ~ I ,I ! IIWI II~ II ~11111 111 11 1~k ~ll lu Utili co _ ~u N 
, , , , , , , , , , , em 
4100 4105 4110 4115 4120 4125 4130 4135 4140 4145 4150 
W A V E N U M B E R 
126 
- ~~ ~~ - ~ ~ - - ~ - - - ~ ~ 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2.4096 2.4067 2.4038 2.4010 2.3981 2.3952 2.3923 2.3895 2.3866 2.3838 2.3810 
, , , , , , , , , , , Jim 
~ ~lf'l MI~I"I I I,I"I I ",I I~ ,1,lll',II,II" Ij 11,1~"lllllllld ,11 11111111111,111 ,I II I tlll"III,II IIII,II,t 111111111111 ! H,O 
~ ~!f I I ,II I, II II III II ,III I,ll I III I I ,III 1I1I j CO 
~ 11 f 11I111 ,1111 111111111111 11111 11111111111111, 1111111 , 111111111111 ~ 11.111111111 j CH" 
~ ~~! , , , ,I ,I , , , , l OH 
~ :l! , , , , I , , , , , 1 HF 
~ m , ,I , , , , I , , , 1 H 
~ =l[ldl.lI.1i 11,,1 1I,II",il,ll, II , I lllll ,III tiL ,III 111,11111. 1111111,1111111111 ~I,II,IIIIIIII,II ill III ~l l llli~ j Ii" U/ CO~UN 
, , , , , , , , , , , em 
4150 4155 4160 4165 4170 4175 4180 4185 4190 4195 4200 
W A V E N U M B E R 
127 
2.3810 2.3781 2.3753 2.3725 2.3697 2.3669 2.3641 2.361.3 2.3585 2.3557 2.3529 
, , , , , , , , , , , IJ-m 
J li~ II ~~lll ilu, ~ III'II I III I IIIII I ~I illl h 11111111, LII 1111~III,LIIL J II ~ 1~1 1111~ l lllllldll ~ , I I I I, I ~ ilJ H,O 








l _ ~ill----,--,------,---,.---Ji-.,.--, ----,----I ,---, -,---,------,-------ll OH 
, I 1 HF 
J m I , , , ,I , , , I, , 1 H 
J =i L .11,111" 111.,1,,1,1 ",111111 lilli, I111 ,1111,1,11 , I 1, 1, ,Iii, III, 1,111, ,1111111 III II ,IIII,I,II, IUI 1IIIIIIIIIIIIIIi Iii CO:UN 
, , , , , , , , , , , em 
4200 4205 4210 4215 4220 4225 4230 4235 4240 4245 4250 
W A V E N U M B E R 
128 
L~ __ ~ 
~ -- - - - - ~ - ~ - - ~ 
ORIGINAL PAGE IS 
OF POOR QUALITY 
"2.3529 2.3502 2.3474 2.3447 2.3419 2.3392 2.3364 2.3337 2.3310 2.3283 2.3256 
I I I I I I I I I I I /-Lm 
~ l!I~I,j l l lj V I I, 1111, 111,,1111,11111,/'111 I[,lll lll~ 11111 l1li III ,Ill 1111 11 II I, III IIIIIH, II II ilJ II II, ~ H ,0 







-at I l U1 -9 1 ~:~I---r--"--'---"---'---r-I -',------,--.---,------1 OH 
i ~ll 1 HF 
i ~ll , I, , , J , , ,I, l H' 
1 ~!I ,I,I.I" I"II ,d"d""I",II",111111 ,111111 ilil 11111, III II \ 111111111111,lIII llllli co:u, 
I I I ' I I I I I I I em 
4250 4255 4260 4265 4270 4275 4280 4285 4290 4295 4300 
W A V E N U M B E R 
I 
129 
2.3256 2.3229 2.3202 2.3175 2.3148 2.3121 2.3095 2.3068 2.3041 2.3015 2 2989 
, , , , , , , , , , , f.1-m 











~ ~i f I II I, I I , 1 I, 1 I, 1 I, I I I I I, I I II I 1 co 
a 
- 1 
~ =:![ I 1 OH 
- -13 f---~ ----,-----,---r-----r, -----'----. -,------'0---,-----.----.-----1-
J ~il f----L-I--.-~-----.-_ -,-----.------,------.---'-r[ ,_----il HF 
~ m ,I, , , I, , , I, , 1 H 
~ ~lllllllllll l lllli ll 1,1 II I, II II, II II, II 11,11 II II II 1,1 I I ,III ~ CO~UN 
, , , , , , , , , , , em 
4300 4305 4310 4315 4320 4325 4330 4335 4340 4345 4350 




.~ - - - - -- - - - ~ - - - - - - -- - ~ 
- - - - - - .- ~ -
- - - - - - - - - -
ORIGINAL PAGE IS 
Of. POOR QUALITY 
I 22989 2.2962 2.2936 2.291 0 2.2883 2.2857 2.2831 2.2805 2.2779 2.2753 2.2727 
I ' , , , , , , , , , , fJ-m 
i J ~illi 11,111111111 11 1 ,I I IlL I , 111111 11 11 I , III I I~ H,O 
: J ~1!l , , , , , , , I, III ,II 1 co, 
I J :1111 ~ 111111,1111111111 ,1 1 11111 1 1 111,11111111111111 111111 1 11111111 [11111111 11111 11111 N,O 
j ~l l~ 11 1II1  ~ l l ll ll i l ! 1 11 11 111 11111111 11 1 1 ~I I IIII I III I II IIIII III III III IIIIII II I I II I I , 111 1 111, 111 111 1111,111 I ~ CH, 
VJ - 11 
"! 1 j ~ n , , ,I, ,I , '. ' , OH 
J m I, , ,I , , , , , I , 1 HI 
J ~m ~ H n IIII!II I~ , , , , , , , 1 CO:UN 
, , , , , , , , , , , em 
4350 4355 4360 4365 4370 4375 4380 4385 4390 4395 4400 
W A V E N U M B E R 
131 
- - -- - - - - - - - - - - - - - - - - - - - - ~ - - - - - - ~ 
I 
-~-- -~- ~~ - - -
2.2727 2.2701 2.2676 2.2650 2.2624 22599 2.2573 2.2548 2.2523 2.2497 2.2472 
I I I I I I I I I I I f.Lm 
j :ll! II , i II, , II ~ ,III I, I III I 1II11I I, 11111, j H,O 




~ - 4 g -5 
- ~ N20 
-7 ~~~~ '"------r------
J 11 ~ 1111 ~ 11 11 11 1 1 1 1 1~ 1 11 111 1 1111 1 111 ! 1I11 I ~II II I II I I I~ IIII 11I1I1111 11 jl III II ,IIIIIIII IIWIIIIIII ~ 11 1II11 1111 CH. 
J mt , ,I, , I, , , , , 1 OH 
J m I, , I , , I, ,I, ,I, i HI_, 
, I I I I I I I I I I em 
4400 4405 4410 4415 4420 4425 4430 4435 4440 4445 4450 
W A V E N U M B E R 
I 132 
I 
l __________________________ .J 
,- - - - - - - - - - - - - - -
ORIGINAL PAGE IS 
OF POOR QUALITY 
2,2472 2,2447 2,2422 22396 2,2371 2.2346 2.2321 2.2297 2.2272 22247 2,2222 
, , , , , , , , , , , fJ-m 
~ _iltllill , ,III II II ,III, 1,1 1,1 II, 1111111 H,O 
~ ::It II, , , , , , , , ~ co, 
i -1~1~11 111 ,111 11111 1, IIIIII~I I i IIIII ~IIII IJI I I II I III 11 1I I1I ,111 111111111 ,111111I1111111 1 111 111 111~111I1 i CH, 
Vi' -14 
-"! 1 1 ~i~ I, , ,I, , , , , I, OH 
rl! ,I, I, I , I , I, 1 I, I II , , 1 HI, 
, , , , , , , , , , , em 
4450 4455 4460 4465 4470 4475 4480 4485 4490 4495 4500 
W A V E N U M B E R 
133 
I _________ - - - - - - - - - - _. - - - - - -
134 
- ---- - - - --
2.2222 2.2198 2.2173 2.2148 2.2124 2.2099 2.2075 2.2051 2.2026 2.2002 2.1978 
~ I I I I I I I I I I J1m 
"dl III I I. I II II. 1.11 I dll .111 . I .1111111 H,o 
j ::If . . . . . . . . 1.11111 co, 
j 11111111111. 1111I1I1111 .11 . III. II111I11111 1II1I1  CH, 
-
14
1 I 1 (() -'5 J ~i~ , , , , , , , , , OH_
1 
I I I I I , , I I I ,em 
4500 4505 4510 4515 4520 4525 4530 4535 4540 4545 4550 
W A V E N U M B E R 
2.1978 2.1954 2.1930 2.1906 2.1882 2.1858 2.1834 2.1810 2.1786 2.1763 2.1739 
, , I , , , , I , , , J1m 
j 1ifl lill . 11 .11 II 1I I1 II1I I1 11 II . III I ~ H,O 
j ::IlIIIII.IIIII.III.III.lII.1111111 ~IIII II [lllllllllIllllllllllI! CO, 
j ~;f . . . . . 11111111111111.11111 N ,0 
j -Ill .1 . . I. . III . II .111 . I 1 CH" 
I I I I I I I I I I ,em 
4550 4555 4560 4565 4570 4575 4580 4585 4590 4595 4600 
W A V E N U M B E R 
I - ~ 
I 
I 
----------------ORIGrNAl PAGE rs i 
OF POOR QUALITY 
I 2.1739 2.1716 2.1692 2.1668 2.1645 2.1622 2.1598 2.1575 2.1552 2.1529 2.1505 
I I I I , , I I I I ,fJ-m 
! J~lf III. 11 1. 1 111.11111.11111111111111 I U IIII. I IIII H,O 
! J Jt l! I III II I.IIIIII I I III.IIIIII I III III I II I II. ~11 1 ~ 11 111I jl!I IIIII I~ lj l~i I II11111111 1 1.111 1 111 ~ 1111 1111 1111 ij CO, 
: J )11111.11111.11111.1111111111111111.111111111111.1111111 j 11111 II! N ,0 
I J lit II! : I : I II~I I I: IIJ~ : III III. I : 1111 11 ~::, 
4600 4605 4610 4615 4620 4625 4630 4635 4640 4645 4650 
i W A V E N U M B E R 
I 
I 
2.1505214822.14592.14362.1413 2.1390 2. 1368 2.1345 2.1322 2.1299 2.1277 
I I' I I I I I I I I I ,fJ-m 
; J -it 1111 .111 J I II . 111.1 1111 I111 ill. I111 I. I1111111 III. I i H,C 
J Jill l l~ II I IIIIII I IIIIIII I II I IIII I I~ I! 11111 I! 1I11111 11 ~~1I11111111 1 11 1111 W 1111I 1 ~I I .IIIIIII J II~ II~ 1111 1111 II Ii I11I CO, 
J ]IIIIIIIIIIIIIIIIIII~IIIIII.III.III .IIII . IIIIII~ H II .II!I II 1.l1li U N,O 
J lit 111 1 . II . II i . . . . . . j CH" 
, I I I I I I I , I ,em 
4650 4655 4660 4665 4670 4675 4680 4685 4690 4695 4700 
W A V E N U M B E R 
135 
136 





I I I I I I I I I I I J.1-m 
10~~~ 
i :If III~ 11111.111111111111 1 1 1 1 1 1. 1 1 1 1 1 11111.1111111111.1111111IIIIIIIIIIIIIIII I I I I I I I I I I I IIIIIII I IIIIIIIII~IIIIIIII~1I11111 111111 N,O 
i m . . II. . . . . .11 . 1 H8,., 
I I I I I I I I I I I em 
4700 4705 4710 4715 4720 4725 4730 4735 4740 4745 4750 
W A V E N U M B E R 
2.1053 2.1030 2.1008 2.0986 2.0964 20942 2.0921 2.0899 2.0877 2.0855 20833 
S - 5 
'(J; -6 





I I I I I I I I I I I J.1-m 
G' -4 
0; -5 
o -6 N 0 
- - 7 2 
-8 
i ~;t . . . II. . . . . . II. 1 H8'., 
I I I I I I I I I I I em 
4750 4755 4760 4765 4770 4775 4780 4785 4790 4795 4800 
W A V E N U M B E R 
- - - - ~ -~-- ~ -~ 
-- - - - - ~ 
l 
I 
ORIGINAL P GE IS 
OF POOR QUALITY 
2.0833 2.0812 2.0790 2.0768 2.0747 2.0725 2.0704 2.0683 20661 2.0640 2.0619 
I I I I I I I , I I I I j.Lm 
1 jf II 11111,1 I I, I111I11111 111111, II II, 11 1111,111 1111)1 III d 11111 111111 11 111 H,O 
1 ~i ~~j I~ I,~ II! I~~~ilij '11~lijll lllll! ~III I IM l'l lll l ~i~ 1,lljlll! II i l , jllll~ III ~ 'I~III~ I I~ 1 ~lillllllllllllllllill"11 1 ~II!IIII I II ~ ~ !IIII I I II III 'I~ II co, 
~ ~it , , , II , , , , II, 1 HB', 
I" I I I I I I I I I I em 
4800 4805 4810 4815 4820 4825 4830 4835 4840 4845 4850 
W A V E N U M B E R 
2.0619 2.0597 2.0576 2.0555 2.0534 2.0513 2.0492 2.0471 2.0450 2.0429 2.0408 
I I I I I I I I I I I j.Lm 
firl HII I, IIIH I III Iii I I I'II I ~ I iII ll 111111111, 111111111 111 111,11111 1 Hlili Ilj 11 H,O 
111 ~III I I I ii"llllliIIIIIIIJlli !lllillll~ 11\ 111I1I il' I,I,III II~~ IJ"I'11 1 ~ II ~llllli l lll illl'I~II, III I , jllil ill !llllllljil~I,~ II ii ~1~lllIi Ol~ co, 
fit , , ,II , , , , , II , 1 HB, 
I I I I I I I I I I I em 
4850 4855 4860 4865 4870 4875 4880 4885 4890 4895 4900 









2.0408 20387 2.0367 2.0346 2.0325 2.0305 2.0284 2.0263 2.0243 2.0222 2.0202 
I I I I I I I I I I I j.J.m 





CO 2 I 
II 
I I I I 
I I I I I 
4925 4930 4935 4940 4945 
W A V E N U M B E R 
2.0202 2.0182 2.0161 20141 2.0121 20101 2.0080 20060 20040 2.0020 20000 
I I I I I I I I I I I j.J.m 






- - 8 
-9 
if) 




I I I 
I I I 
4955 4960 4965 
W A V E N U M B E R 
11111111I11 
, [ [ , , ,[ [, 1 HB" 
I I I I I I I em 
4970 49 75 4980 4985 4990 4995 5000 
1- -
ORIGINAL PAGE IS 
! 2.0000 1.9980 1.9960 1.99<0 1.9920 1.99~ ::~ Q~:~:TY 1.98" 1.9822 1.9802 
I I I I I I I I I I I 11m 
J _1!'II'I IIIIIIIIJIIII'd II11III 11 1I1I1II1  iIIllllllll ~111 ",I'llll,llil'II' I,I,I,lilll lll'l ,Iii 11,1 HIIIII,llllllll/,I,llll" i III] H,O 
, J ~I~ lj ,llJ,I"ljjll,il,l, I II II jlll l,I,I ~MIII II III,IIIII~,IIII II'lllllli,III III,11 1,j111I I , II LlIi,IH II I1 1 111'1.I11,~IIII~'Dd 1IIIII I IIttlllll' I '~ CO, 
J Jflllll, 11111, 11111, 11111 ,111111, I I 111,1111111111111[11111111,11111111 i N ,0 
J ~!f , II , , , , , ,II, 1 HBI_, 
I I I I I I I I I I I em 
5000 5005 5010 5015 5020 5025 5030 5035 5040 5045 ' 5050 
W A V E N U M B E R 
1.98021.97821.97631.9743197241.97041.96851.9666 19646 1.9627 19608 
I I I I I I I I I I ,11m 
J 11 W",IIII,l" 111'1,III,llll jj lil llijil ,IIIII~ ~ I, 1I1II ~ ~ II ,1 11111111, IIIII1I1II1 i 1,1 1  Ili,II,IIII, III Ii,! IIII1 ~'I " ,lli H ,0 
J -l ~,II"I ~ II i ~~ 11I 111 ~ 1',llf,I'III'lllil,1 ij II ' IIII'IIII' II I I~ 1~l lll llu~illjll lli~l ,ill l '~~lil ~IIIIIIJII" jl" ,I!llili jl~1 ~, I ,I,II II "I,I~I, I j co, 
J ~j~ 111111111 I I, IIII , IIII , I111 ,111111111 ,11111, 11111, 111111 N ,0 
J ~!! ,II , , ,II, , I I, , ,II 1 HBI . 
, I I I I I I I I I ,em 
5050 5055 5060 5065 5070 5075 5080 5085 5090 5095 5100 
W A V E N U M B E R 
139 
__________ ~ ___ ~~_~ ____ J 
140 
-~-- ------ .. - --- I 
1.9608 1.9589 1.9569 19550 1.9531 1.9512 1.9493 1.9474 1.9455 1.9436 1.9417 
iii iii iii i i f.Lm 








- j I cO 2 I I 
1 -1[111111, 11111,1111111,111111111111111111111111111111111 , , , 1 N,O 
1:1! ,II, ,II, ,II, II ,II, II 1 HB" 
iii iii iii i i em 
5100 5105 5110 5115 5120 5125 5130 5135 5140 5145 5150 
W A V E N U M 8 E R 
1.9417193991.938019361 19342193241 .9305192861.92681 .924919231 
iii iii iii i i f.Lm 
, ! ! t 
5150 5155 5160 5165 
W A V E N U M 8 E R 
I 
I 
-- - -- - - - - - - - -- _ __ J 
ORIGINAL PAGE IS 
OF POOR QUALITY 
I 1.9231 1.9212 1.9194 1.9175 1.9157 1.9139 1.9120 1.9102 1.9084 1.9066 1.9048· 
I I I I I I I I I I I I fJ-m 
i 1 J~I dh I III ~ II~'II"[III"II'I'" IIII ~ II,I I I I , 11,[" IIJII,I,ILI1JIIII,iJ"II,.,lIi.l 111111.111111 1 H,O 
1J~III,IIII,III[I,[1 [[ 1111111.1111,111 1 111, 111[11111,11111111 1111111111[1[1 co, 
, , , , , , , , , I ,em 
5200 5205 5210 5215 5220 5225 5230 5235 5240 5245 5250 
W A V E N U M B E R 
1.9048 1.9029 1.9011 1.8993 1.8975 1.8957 1.8939 1.892 1 1.8904 1.8886 1.8868 
, I , I , I , I , I ,fJ-m 
'! I 1 Vl -5 0; -6 Hel o -7 
- -8 I I I I I I I , '_  
, , I I , I ' I I I ,em 
5250 5255 5260 5265 5270 5275 5280 5285 5290 5295 5300 








1.8868 1.8850 1.8832 1.8815 1.8797 1.8779 1.8762 1.8744 1.8727 1.8709 1.8692 
I I I I I I I I I I I f..Lm 
J l " 1111~, I,,~l ll l l, 1111, 1 1 II) Jljl II. I 1,1111 11111,JIIJ,III"IIIIJJill,lt, 1111,llh,d'l ill II 1111,11 j H,O 
J _,!~IIIIIIII I I IIIIII I IIII tlllilllllll ~lillllll U III, 111111111111 1111111111 111111 111111111111111111 co, 
J m I, I, , , , , ,I, 1 , 1 HC'_, 
I I I I I I I I I I I em 
5300 5305 5310 5315 5320 5325 5330 5335 5340 5345 5350 
W A V E N U M B E R 
1.8692 1.8674 1.8657 18639 1.8622 1.8605 18587 1.8570 18553 1.8536 18519 
I I I I I I I I I I I f..Lm 
W A V E N U M B E R 
I ( 
~ - -- --
ORIGINAL PAGE IS 
OF POOR QUALITY 
1.8519 1.8501 1.8484 1.8467 1.8450 1.84.33 1.8416 1.8.399 1.8.382 1.8365 1.8349 
, , , , , , , ) , ) ) JJ-m 
J -Il, JI"I ~l l ll,.I,i ,llllll'llll IIi ,111 1'1,11 11 1,1,111 , ), J I j II!" J 1,Id J"IIII, 111,,11,11.1 II U l , 1.11, ~I "i l  l H,O 
J ~I~~, ~~,~~, ~~, ~~,~~, ~~~I~, ~~, ~~l HC~ 
~,.~~,~~,~~, ~~,~~,~~,~~,~~, ~~,~~, em 
5400 5405 5410 5415 5420 5425 5430 54.35 5440 5445 5450 
W A V E N U M B E R 
1.8349 1.8.332 1.8315 1.8298 1.8282 1.8265 1.8248 1.82.32 1.8215 1.8198 1.8182 
, , , , , , , , , , , JJ-m 
J j[ II" I ,illjL! .I11t1 J II" .Ill, II , I I~I I IIII,II II III ~I! 1.111,,11 111 1, 1 ,111,11111111 ,II lllilLI' 11 111 H,O 
~ ~t~1 ~~, ~~,~~~~, ~~,~~, ~~,~~, ~~, ~~l HC~ 
............. , ~-'--'-'-, ~~,~~, ~.......J.....'~~'~"""""""'j ~..........L'~~' ~~, ~~, em 
5450 5455 5460 5465 5470 5475 5480 5485 5490 5495 5500 
W A V E N U M B E R 
143 
- -- --- ---
- - - ~~ - -
- -- --
- - -- - -
1.8182 1.8165 1.8149 1.8132 1.8116 1.8100 1.8083 1.8067 1.8051 1.8034 1.8018 
I I I I I I I I I I I J.l-m 
J ~i~il,L I J I"L 11II1 J. llillllillil ~ll' l lll ~11'IIH&llll lll lt I , j'llll~ 1111 11111,11111 II IL III11111 il.l,111 H ,0 
1m i\.I I I " 1 OH 
J m , , , , 1 "" 1 1 He" 
I I I I I I I I I I ,em 
5500 5505 5510 5515 5520 5525 5530 5535 5540 5545 5550 
W A V E N U M B E R 
1.8018 1.8002 1.7986 1.7969 1.7953 17937 17921 1.7905 1.7889 1.7873 1.7857 
I I I I I I I I I I I J.l-m 
J 11~11 II! Il IIII II I'II, IlL 11 11,11 t i l u ,11,11111 1,, 11 J 11/1,111 ~III,I I j 11111,1111, I 11111 1 H,O 
,11111,11111 j CO, 




-12 I I I I I I I I ! I I j 
-Dr I 1 ~ih I I , 1 OH 
j I I 
I 
i I 
, , ,I 1 He, 
I , ! , , ! , I I I I em 
5550 5555 5560 5565 5570 5575 5580 5585 5590 5595 5600 





L--~ ~~ ~~ ___ ~ _______ ~_.~ ~ __ J 
ORIGINAL PAGE IS 
OF POOR QUALITY 
1.7857 1.7841 1.7825 1.7809 1.7794 1.7778 1.7762 1.7746 17730 1.7715 1.7699 
, , , , , , , , , , , J.1.m 
1 -if 111111'1 l'llllll~ II 1.1 II Illl,lllll U 1111111111/1. 1.11 III t II1I1I1 d~II.l.U,II~ I 11 1/1111 LlI III ~ H,O 
-19 t j ~ih ,I I ,I I , I, I ," , 1 OH 
~ °t j ~h I, , , . . . I. I 1 HC', 
, t ! ! , , , , , , , em 
5600 5605 5610 5615 5620 5625 5630 5635 5640 5645 5650 
W A V E N U M B E R 
1.7699 1.7683 1.7668 1.7652 1.7637 1.7621 1.7606 1.7590 1.7575 1.7559 1.7544 
, , , , , , , , , , , J.1.m 
11lfll l, III iI.I.11111 111111111 111111,111111  I, 1111111111111.1 1!iIi il. I 1.111111111 111 11.1 11 ,II ~ 'III ~ H,C 
1 :ilf I' ,., , ., , ., , I. I III . 
-11 t j ~lh I, , I , 
VJ -?! ~ 2 
o -3 
- -4 , I j iii i I 
, , , ! , t , , , 
1111.111111 co, 
1 OH 
. 1 HC'_, 
, , em 
5650 5655 5660 . 5665 5670 56/5 5680 5685 5690 5695 5700 
W A V E N U M B E R 
145 
, J 
- - -- ~------ ------- - --- - - ---
146 
1.7544 1.7528 1.7513 1.7498 1.7483 1.7467 1.7452 1.7437 1.7422 1.7406 1.7391 
1 1 1 1 1 1 1 1 f.Lm 
J llllill 1111 ,1111 11II11111111 111,1,1111111 1111 0 I1111I1111 I I 11111, I Ii II I , III I ,~I~III j H ,0 
J Jllllll 1 co, 
~ mtl---..,---------r---,-------,------.-----,---.----..,---------r-~l OH 
(fl -1 
en -2 
o -3 I I 1 1 --- °t - -41----'----.--'-, ---,-, --,-, -'--r----'------r-, ---,-,--f----'--,-----------,---'1 
1 1 1 1 
5735 5740 5745 5750 
1 ............... -...........c..1 ~....-..., ~:-::'--' _-'--I ~~' _--='"'~__:_':_ ............... ~~------::::
5700 5705 5710 5715 5720 5725 5730 
W A V E N U M B E R 




r i I Iii 1 1 1 1 f.Lm 
j l!ll III JI 11 111111111 I 11111111,11 11111111 I III, 1I1I ,I IlL 11,1 III ,d11111 H,o 
j mtl-----,-ll--.----,--LI--.--.------.----.----.--..---ll OH 
~ ~i~t ~I 1 ~I ~, I~I ~, ~I, ~I~I ~, ~, ~l HC~ 
1 1 1 1 1 1 1 1 1 1 1 em 
5750 5755 5760 5765 5770 5775 5780 5785 5790 5795 5800 
W A V E N U M B E R 
ORIGINAL PAGE IS 
OF POOR QUALITY 
1.7241 1.7227 1.7212 1.7197 1.7182 1.7167 1.7153 1.7138 1.7123 1.7109 1.7094 
, , , , , , , , , , , J.Lm 
j -if 11 I 11I11 11IIII1 III, 1I11 I I~ I I I ,I I I ,II 1I I II 1111, I II I, II 1 H,O 








131 Vi' -14 0; 15 
o -16 
- -17 
rlf I ,I ,II 
I , , , , 
5800 5805 5810 5815 5820 
W A V E N U M 8 E R 
I I I, I I 1 0" 
I I I I, , , , 1 HCI_. 
, , , , , , em 
5825 5830 5835 5840 5845 5850 
1.7094 1.7079 1. 7065 1 7050 1.7036 1. 7021 1 7007 1 6992 1.6978 1.6964 1.6949 
, , , , , , , , , , , J.Lm 








-9 t ~ ~ih I, 
, I 
5850 5855 
11111 I I 1111111111111111111 iii , , 1 co, 
I , Ii j CH. 
, , , , , , , , 1 OH_ , 
, , , , , , , , , em 
5860 5865 5870 5875 5880 5885 5890 5895 5900 
W A V E N U M B E R 
147 
- - ---- -- ----




1.6949 1.6935 1.6920 1.6906 1.6892 1.6878 1.6863 1.6849 1.6835 1.6821 1.6807 
, , , , , , , , , , , f.1-m 
1_~lr IIII IIIIII! II III ,1111 illl I, III ,1111 ,il 11 H,O 
J ::! l , , , ,I I, III , III j IIIII!IIII!IIIIII II ~ 11 co, 
J 11[ II , II. I , II , I ,I , I, I , ~ CH, 
8-13 
-"! 1 i ~li: : : I, I: 1 1 : 1 :1 : : : : ~~: -1 ( 
5900 5905 5910 5915 5920 5925 5930 5935 5940 5945 5950 
W A V E N U M B E R 
1.6807 1.6793 1.6779 1.6764 1.6750 1 6736 1 6722 1.6708 1.6694 1.6681 1 6667 
, t , , , , , , , , , f.1-m 
j Ji Ii, 11,1111, IIIII1 III, i l I , II i ,II I J i l ,I 11 H,O 




'0 - 4 
o -5 CH 
- ~ 4 
-7 f----Lr------.--L---r-'------T---'----,--L---,-~---.-------'-r-----'-"-"-l 
1 ~m I , I, , , , , , , , 1 OH_, 
, , , , , , , , , , , em 
5950 5955 5960 5965 5970 5975 5980 5985 5990 5995 6000 
W A V E N U M B E R 
~- -- -- --------- ------_.- - - - ) 
, ~- -- - -- - - - - - -
ORIGINAL P E;S 
OF POOR QUALITY 
1.6667 1.66391.6611 1.65841.65561.6529 1.6502 1.6474 1.6447 1.6420 1.6393 
I I I I I I I I I I I J.Lm 
~ J~I I I I IIIIII I ~II, II U 1111111111 III, II 11,1111111, 11111111, I I i, I d H,O 
~ Jl illllllil Wlllll llllilllllll llll llllll!I!! i Illll ~ 11111 1111 1, 111111111111111111lllllll~ I11 I1II111III ~ 1~lli IIWllili CO, 
~ ~1 ~1I1111, II, II, I I, I I, I I Ii , I , I , i J CH, 
~ :m , , , ,I, I , , 1 I, , 1 OH_, 
I I I I I I ] I I I I em 
6000 6010 6020 6030 6040 6050 6060 6070 6080 6090 6100 
W A V E N U M B E R 
1.6393 16367 1.6340 1.6313 1.6287 1.6260 1.6234 1.6207 1.6181 1.6155 1.6129 
I I I I I I I I I I ,J.Lm 
i ::1[ 1 II I II II !II III I, II! ,! ,IIII!III, III , III, 1111, 111I j H,O 
CO 2 
~ Jl II , , , , , , , , j CH, 
i -m , , , I, I I II I , , , , 1 OH 
-'! I 1 (i) -5 1 ~~ , , , , , , " ,HI _1 
I I I I I I I I I I I em 
6100 6110 6120 6130 6140 6150 6160 6170 6180 6190 6200 
W A V E N U M B E R 
149 
---_. - --- --- --- --- ------- --- ---, 
150 
1.6129 1.6103 1.6077 1.6051 1.6026 1.6000 1.5974 1.5949 1.5924 1.5898 1 5873 
I I I I I I I I I I I f.Lm 
JJ~ 111,11111, 111,11111 ,llllllllll l llllll,111111111 1 H,O 
j j~ I~I IIIIII II III ~lil l l l lllll~I III I I'llll llj l , 1 1 iill ll ll,I,II I,III,II I II,ljl , I I I ~,I~llml ~1111 1 11I11 1I111 1 1111 111 1 1 1 ~l llillllllll l lllllllllllllllI co, 
J lit , , , , ,I I, I , I I, I I, I 11 co 
~ ~ljt , , , , , , , ,I 1 ,I 111 0, 
Jm , I, III I ,I , , ", ," I U I 1 OH 
J =it I , , I, , ,I , ,I, ,I 1 HI, 
I I I I I I I I I I ,em 
6200 6210 6220 6230 6240 6250 6260 6270 6280 6290 6300 
W A V E N U M B E R 
I 
I 
I L r 
- - - - - - - - --- - - - - - - -- - - - - - - --' 
ORIGINAL PAGE IS 
OF POOR QUALITY 
1.5873 1.5848 1.5823 1.5798 1.5773 1.5748 1.5723 1.5699 1.5674 1.5649 1.5625 
I I I I I I I I I I ,f.l-m 





2 =~ I CO 2 
-9 ~lIIlJllJIUIUIIL ~ lJ.IlIIJlJlllLI JllI.I.I.II.lIl ~ 
J l1t I I, I I ,I I I I I, I I , I I, III ,III j IIIII11 ~ CO 
, fiit I II I 11.1 11111 11111 11I1 ,II I, I, I j 0, 
1 m ,I I, , , ,II II , ,I I, III OH 
J m , I, ,I, ,I, ,I, ,I 1 HI, 
, I , , , , , , , , , em 
6300 6310 6320 6330 6340 6350 6360 6370 6380 6390 6400 




- _____ - __ - 0 -
1.5625 1.5601 1.5576 1.5552 1.5528 1.5504 1.5480 1.5456 1.5432 1.5408 1.5385 
I I I I I I I I I I I f.Lm i 
i,li 11I1I1I1111111 1 ,1111111,1111 1 111, I 1 ,11111111, 11111111,11111111111111 11 i H,O ' 
1 Jf 111111111111111, ,III, 1I111 ,11111 11 ,III t 11111111111111111111 1 ~ co, 
1 lif 111111, , , , , , , , , ] co 
_lOr 1 -11 I Vi' 2 
-....- -13 
E ~li, I I I I I I I I °2 
r!! , II II, ,", , ,II ,II II , 1 OH 
r!! I, , I ,I, , I ,I ,I I, I 1 HI, 
, I I I I I I I I I I em 
6400 6410 6420 6430 6440 6450 6460 6470 6480 6490 6500 





- - - - ~ - - - - - - - - - - -~ _ _ _ _ J 
ORIGINAL PAGE IS 
.OF. POOR QUALITY 
1.5385 1.5361 1.5337 1.5314 1.5291 1.5267 1.5244 1.5221 1.5198 1.5175 1.5152 
I iii iii iii i i f.1-m 
. l -if 1111111111.11111 1111 111111 1111 1I111 1I1I ~ I I I I I .1111111111111111111111 1111111111 11 .111111 1 HIl l llll l lllllllIlllllIlll H,O 
I J J II11I111I11I11 i 111I1I1111 ~ 1 111 1 111111~~ I[ II II I I II I III I I I I I II I II I IIIIIIII IIIi!l11 1 111 1 111111111 1 11 1 1 11111111111111111. . 1 co, 
l ~lL . . . . II 11.11 II. . . . I OH 
l m I II. II 11I1 I . . . . . . . 1 HI_, 
, iii ' iii iii em 
6500 6510 6520 6530 6540 6550 6560 6570 6580 6590 6600 
W A V E N U M B E R 
153 
~ - - - - - ~ - ---
---- - ---- - ---
154 
L __ _ 
15152 15129 1.5106 15083 1.5060 1.5038 1.5015 1.4993 14970 1.4948 14925 
I I I I I I I I I I I /-I-m 
W A V E N U M B E R 
1.4925 14903 1.4881 14859 14837 14815 14793 14771 14749 1.4728 14706 
I I I I I I I I I I ,/-I-m 
~ ~j ~I ~ I L l,ij, II I , I I,IIII~III, lllll,l illlllill ,I,1 ~I I IIIIII I,L ~II ~~ III 1I1 ~ Iii II "III! II,J 111111111\,1 II, I! I~ Id, II, II IIIIJI~ H,C 
j ,,1111111111111111111111,11 11111111,1111111111111 111111111111111111111111111111111 1111, 11111 ,111111111111111111 1 co, 
Lll II, II , II , ,II II I, , I, 1 OH, 
I I I I I I I I I I I em 
6700 6710 6720 6730 6740 6750 6760 6770 6780 6790 6800 
W A V E N U M B E R 
- - -- -
I 
- - - .- - - _ ,_ _ 1 
r - -
ORIGINAL PAGE IS 
OF POOR QUALITY 
1.4706 1.4684 1.4663 1.4641 1.4620 1.4599 1.4577 1.4556 1.4535 1.4514 1.4493 
I I I I I I I I I I I /-Lm 
J lllu 1l llldllll lllllll,IIII,ll 1111,11, 1 1111 Ii  ~ 111 1 1,li ~,I I IHI IIIIII IIIIIII III I ~II! 11 ,1  ~ 111,1 I~ I I~ I ~111 1 111111 1,1111 MM II! H ,0 
- 4 
-5 
J ~l! II , I , , , I I , , I I I " , I, " 1 OH, 
I I I I I I I I I I I em 
6800 6810 6820 6830 6840 6850 6860 6870 6880 6890 6900 
W A V E N U M B E R 
1.4493 1 4472 1.4451 1.4430 1.4409 1.4388 1.4368 1.4347 1.4327 1.4306 1 4286 





o - 6 
- -7 
-8 
J =It ,I , I" , ,I II , 11II , 1111, 1111, II , 
, t , r I , , f , 
6900 6910 6920 6930 6940 6950 6960 6970 6980 
W A V E N U M B E R 
, "l OH, 






1.4286 1.4265 1.4245 1.4225 14205 1.4184 1.4164 14144 1.4124 1.4104 14085 
~~~~~~~~~~~~~~~~~ ~m 
Vl ~l! I I I I ~ I 0' I .Q II , , , , , , , , 
, , , , , , , , , , 
7000 7010 7020 7030 7040 7050 7060 7070 7080 7090 
W A V E N U M B E R 
1.4085 1.4065 1.4045 14025 1.4006 1.3986 13966 13947 1.3928 1.3908 1.3889 
~, ~~,~~,~~,~~,~~~~,~~,~~,~~~, ~m 
J % 1111 11111111,111 d,l h L 11111,1111 I~ I ~ 11 1 1 1~11,lltJ !Ill 111111,J~ I j, IIIII~ II I~IIIII IIII illll,lll l~, II"llli Jill, . ~ III I~ H ,0 
~ °1 l (/) -1 I J ~~ f------r-, -'---l'---,---'---"-r----r"-II --'1J.111-----,---tIlL-J1  1'--,1 ----llL11-..lL-11 .,--, -1LIL1I II --"-LII -,--, _L.L.j1 I 0 H 
1 ~i! I------r-, -----r,---,--, _--,--, ---'--,--, ----r-, -----r,---,--, _-,--, -----Il HF _, 
~, ~~'~~'~~'~~'~~' ~~'~~'~~'~~'~~, em 
7100 7110 7120 7130 7140 7150 7160 7170 7180 7190 7200 
W A V E N U M B E R 
156 
I 
I I L PAGE IS 
OF POOR QUALITY 
I W A V E N U M B E R 
I 
I 
1.3699 13680 1.3661 13643 1.3624 1.3605 1.3587 1.3569 1.3550 1.3532 1.3514 
, , , , , , , , , , , J.1.m 
W A V E N U M B E R 
151 
_ _ ___ ~ ____ __ ___ _ _ • __ 1 
----- _. - - ~ 
1.3514 1.3495 1.3477 1.3459 1.3441 1.3423 1.3405 1.3387 1.3369 1.3351 1.3333 
I I I I I I I I I I I J-Lm 
J -I llill ~ 1111,11 111111 ~ ~II ! j 11I11 U lll~ I I JIIIII,~ Ilhlll ll~ 11II1I1I11 ~ It Ill, II,il d, ,1~~1 1 ~1' 11~IIIIAIIII' , ~ III Jill ~~ H ,0 
1 J~IIIIIIIII , 111111,1111111 111111 1111111111111111,111111, 1111111 ~ 11111111111111111111111111 co, 
1m , , ,II , , , ,I I, , 1 OH 
1 ~l! I , , , , , I , , , 1 HF 
rl! , 1,1 ,II, II, II , II, II ,II II, III [ I 1 H8', I 
I I I I I I I I I I I em 
7400 7410 7420 7430 7440 7450 7460 7470 7480 7490 7500 
W A V E N U M B E R 
1.3333 13316 1.3298 13280 1.3263 13245 13228 1.3210 1.3193 1.3175 13158 
, , , , , , , , , , , J-Lm 
H20 
~~~~~~ 
J ::if , , ,11,1111 ,1 1 111111111111 ~1111111111111111111111 1 1 1 1~II I IIIIWl l li co, 
j -;1! ,I I, , , ,I I, , ",' 1 OH 
1 =l! ,I, , , , , I , , , 1 HF, 1 
, I I , I , I I , I ,em 
7500 7510 7520 7530 7540 7550 7560 7570 7580 7590 7600 






- ~-------~--~ ~ - j 
- -- -- - - -
ORIGINAL PAGE IS 
OF YOOR QUALITY 
1.3158 1.3141 1.3123 1.3106 1.3089 1.3072 1.3055 1.3038 1.3021 1.3004 1.2987 
, , , , , , , , , , , J.Lm 
W A V E N U M B E R 
1.2987 1.2970 1.2953 1.2937 1.2920 1.2903 1.2887 1.2870 1.2853 1.2837 1.2821 
, , , , , , , , , , , J.Lm } ~i~ 1111111 11 J 1111I1I1111111 ~ II ,111 1 1111111111111111 1 111111111 ,11111111111111,1111111111 , 1I111111 , III 111 H,O 
(111111111111, 1111111111111 11111111111111111111111111111111 1 , , 1 co, 
1 jf I, I, ,I , I, 11,1 11111, II , II 111 0, 
-11 ! 1 Vi' -12 I 1 ~i~ ,I ,I, , , , , , , OH 
1 :l! 1 , , , , , , , I , 1 HF_, 
, , , , , , , , , , , em 
7700 7710 7720 7730 7740 7750 7760 7770 7780 7790 7800 
W A V E N U M B E R 
159 
1.2821 1.2804 1.2788 1.2771 1.2755 1.2739 1.2723 1.2706 1.2690 1.2674 1.2658 
, , , , , , , , , , , iJ-m 
°2 ~ 
j ~lf , ,I, , ,I, , ,I, 1 HF, 
, , , , , , , , , , , em 
7800 7810 7820 7830 7840 7850 7860 7870 7880 7890 7900 
W A V E N U M B E R 
1.2658 1.2642 1.2626 1.2610 1.2594 1.2579 1.2563 1.2547 1.2531 1.2516 1.2500 
,. , , , , , , , , , , iJ-r'n 
j _,![I II 1I111111111111 ,1 111111 1 11111.1 II ,I III, 1111 III 1,1 1 I~ H,O 
jjllllll,11111111 , 1111,1111111,111 1,111111111,1111 , 1111111111111111 co, 
iilfld lllll,I,I,j ,l ll ,i ,i,III, I,i, I II,,111 II 1III i li III III I, II I, II ,I 10, 
i ~l! I, , , I , ,I ,I, I , I, 1 HF, 
, , , , , , , , , , , em 
7900 7910 7920 7930 7940 7950 7960 7970 7980 7990 8000 
W A V E N U M B E R 
160 
I 
--- - - - --~~--~----~- ---~-~ --' 
ORIGINAL PAGE IS 
OF POOR QUAUTY 
1.2500 1.2484 1.2469 1.2453 1.2438 1.2422 1.2407 1.2392 1.2376 1.2361 1.2346 
I I I I I I I I I I i J1m 
j ::1[11111, 111111, I II, 11 1111 II ,111111111 1111, II I 11I111111I11111 ~ H,O 
jJ[ , , ,111111111111111111111111111, 111 1111111 CO, 
J J[ I , II I I, I, I, I, , , j 0, 
j m , , , , , I , , , ,I 1 HCI_, 
iii iii iii i i em 
8000 8010 8020 8030 8040 8050 8060 8070 8080 8090 8100 
W A V E N U M B E R 
1.2346 1.2330 1.2315 1.2300 1.2285 1.2270 1.2255 1.2240 1.2225 1.2210 1.2195 
iii . iii iii i i J1m 
j 1!1111 111I 11 111 111,1 1 111 11, II11111 ,I 1111111, I ill 1,11 11 III III 1111 Iii I I 111 11 1111 111 i,llllill j H,O 
J j~IIII~11 1 11 1 1 1 11111111111111 1 111 1111 1 11111 ~ IIIIIIIIIIIII IIII~I I III II, 1111,1111111111,1111111 co, 
J m , ,I I , , I, I, , I, I 1 HCI 
'! I : (i) -5 C;; -6 HI o -7 
- -8 iii I ii i I '_1 
iii i ' i iii em 
8100 8110 8120 8130 8140 8150 8160 8170 8180 8190 8200 







1.2195 1.2180 1.2165 1.2151 1.2136 1.2121 1.2107 1.2092 1.2077 1.2063 1.2048 
, , , , , , , , , , , J.1-m 
1 JrlH I III IiIII II 111 . ilill i1 1111 111 ~ I jl lll.IIIIIIIIiI JII IIIIIII I~ 1 1 ~ I I ~j II1 1I11 i .11l1li1111 11 i I I~ II j 1 H,O 
'! Ul -3 0; -4 o -5 
- -6 

















I , I I . 11 HCI 
I , , I , . 1 1 HI, 
, , , , , , em 
8250 8260 8270 8280 8290 8300 
1.2048 1.2034 1.2019 1.2005 1 1990 11976 1.1962 1.1947 1 1933 11919 1 1905 
, , , , , , " , J.1-m 
~ J[IIIIII IIII~ 
-19 ! Ul 20 
0; -21 
E =E I I , I I I i 
rl! I . I , I I, I, I 1 11 HCI 
-3! (f) - 4 0; -5 
o - 6 
- -7 , , , .1 1 HI., I I I 
, Iii I 
, , , , , , ! , , , , em 
8300 8310 8320 8330 8340 8350 8360 8370 8380 8390 8400 
W A V E N U M B E R 
-- -- --- - ------~ 
1.1905 1.1891 1.1876 1.1862 
_ .... _--- -------
1.1848 
ORIGINAL PAGE IS 
OF POOR QUALITY 
1.1834 1.1820 1.1806 1.1792 1.1779 1.1765 
f.J-m 
-18! 1 Vi' -19 0: -20 
o -21 I 




l ~i! r----'---r-'------'---r--'----'--T--'-LII---r-'---..L.......I..L.1 I I r-'--'I 1,----1 -,-------r------.--------.-----ll 





8400 8410 8420 8430 8440 8450 8460 8470 
W A V E N U M B E R 




1.1655 1.1641 1.1628 
f.J-m 
OH 
-17! Vi' -18 I 
o -20 I I 
- -21~ __ -. ___ ~ __ ~ ___ .-__ ~1 __ ~~1-L_~11-. ___ .-_~-. ___ ~ 
-1 
em t ! 
8500 8510 8520 8530 8540 8550 8560 8570 8580 8590 8600 
W A V E N U M B E R 
163 
W A V E N U M 8 E R 
1. 1494 1.1481 1. 1468 1. 1455 1 1442 1. 1 429 1 1416 1. 1403 1. 1390 1.1377 1 1364 
J.1-m 
, I I I I I , I II , 
, , , , 
8760 8770 8780 8790 





ORIG NAt PAGE IS 
OF POOR QUALrTY 
1.1.364 1.1.351 1.1338 1.1325 1.1312 1.1299 1.1287 1.1274 1.1261 1.1249 1.1236 
8-13 
-12! Il 0; 4 OH 
o -15 I I 
- -161-----., -----,-, ----r,------,-, ----,-, ----r, _LLI .-J..LI +"-,, I - --,,--L,-, ---'-I _I 
~, ~~,~~,~~!~~,~~, ~~,~~!~~,~~,~~, em 
8800 8810 8820 8830 8840 8850 8860 8870 8880 8890 8900 
W A V E N U M B E R 
1.1236 1.1223 1.1211 1.1198 1. 1 186 1.1 173 1. I 161 1.1 148 1.1 136 1. I 123 1 11 I 1 
, I , I i I I I , , J.Lm 
1 11 I[J II II I~! 11~111~[lj 1[1 ~~I l i ll [~ ~ld lllll lL ,II,IIIIIIU,I'IIIIJIIIIII j II [IJ1.111 [1 1.1 L ~11111111,l j 1IIIItilidi ~ 1111 H ,0 
1 ~ll! II. II 'I . . II II .1 1 , . , 
! , I , , , ! ! ! ! 
8900 8910 8920 8930 8940 8950 8960 8970 8980 8990 






1.1111 1.1099 1.1086 1.1074 1.1062 1.1050 1.1038 1.1025 1.1013 1.1001 1.0989 
, , , ,. , , , , , , , fLm 
W A V E N U M 8 E R 
1.0989 1.0977 1.0965 1.0953 1.0941 1 0929 1.0917 1 0905 1.0893 1.0881 1 0870 
, , , , , , , , , , , fLm 




~ _ __________ _ . _ _ J 
r-- - - ._-- - - ~ _.- ._.- -
ORIGINAL PAGE IS 
OF P OR QUALITY 
1.0870 1.0858 1.0846 1.0834 1.0823 1.0811 1.0799 1.0787 1.0776 1.0764 1.0753 
I I I I I I I I I I I IJ-m 
111 f 1 11111, 1111111111 11I111 I111 11.11111111 j 1 11111, I II ,1111111 11 ~ II I ,~I I 11 H ,0 
1 ~ilt , , , , ,I, I III 11 0, 
rm , ,I "I ,1111 II ,II, , , 1 OH, 
I I I I I I I I I I I em 
9200 9210 9220 9230 9240 9250 9260 9270 9280 9290 9300 
W A V E N U M B E R 
1.0753 1.0741 1.0730 1.0718 1.0707 1.0695 1.0684 1.0672 1 0661 1.0650 1.0638 
I I I I I I I I I I I IJ-m 
1 11[11111111 1111 1 111111111111111,111111111111 1,111 1111111, I 11 H,O 
1 :;![ , , , , , IIII ,1111 ,11111 ,1111 ,11111111 co, 
1~illlll, II, II III II, IIII,III~II WIIIIII ,1111, 11 11111111 0, 
1~i!! ", ,II 1,111111,1 , , " ,II ,II II lOH, 
I I I I I I I I I I I em 
9300 9310 9320 9330 9340 9350 9360 9370 9380 9390 9400 
W A V E N U M B E R 
167 
: J 
- - - - - - - - -. -- - - - - - - ~ - - - - - - - - -
1.0638 1.0627 1.0616 1.0604 1.0593 1.0582 1.0571 1.0560 1.0549 1.0537 1.0526 
, , , , , , , , , , , J.Lm 
1J!11 1.111 I. 111.111111 I~. . III1 .1 ~. j H,O 
1 J~IIIIIIL . . . . 1.111 .1111111 jill j co, 
J ~i!~ IIII1I ~ II . I . I ,I .1 I I. . . j 0, 
~ :m , ,II III, I . II . I, • II . , III OH. 
, , , , , , , , , , ., em 
9400 9410 9420 9430 9440 9450 9460 9470 9480 9490 9500 
W A V E N U M B E R 
1.0526 1.0515 1.0504 10493 10482 1.0471 10460 1.0449 1.0438 1.0428 1.0417 
, , , , , , , , , , , J.Lm 
1 ::If II, , ,I I ,I II II, II, , I j H,O 
JJfllllllllll,1111111111111 , . . . ,1111111 co, 
LIt II II, , II, . 11.1 , I , • 1·1 II I 1 Oh 
J ~;! II, , ,II, , ,II, , 1,1 1 HS,. 
, , , , , , , , , , , em 
9500 9510 9520 9530 9540 9550 9560 9570 9580 9590 9600 





-- -- - -- -- - - --
ORIGINAL Pi:.:',:: 13 
OF POOR QUALfrv 
1.0417 1.0406 1.0395 1.0384 1.0373 1.0363 1.0352 1.0341 1.0331 1.0320 1.0309 
I I I I I I I I I I j.Lm 
1 :ill 11,1 ,I, , ,III, I I II II I i H,O 
1 ~i!f 11111111, 1I111llllllllllllliit , j co, 
J ~!! II , II II II, II 1 OH 
1 ~lf ,II, ,II, ,II , ,II, , 1 HBC_, 
I I I I I I I I I I I em 
9600 9610 9620 9630 9640 9650 9660 9670 9680 9690 9700 
W A V E N U M B E R 
1.0309 1.0299 1.0288 1.0277 1.0267 1.0256 1.0246 1.0235 1.0225 1.0215 1.0204 
I I I I I I I I I I I j.Lm 
lJf II, III!II 1111, I~I 1,1111, 11111111 I, III I IJ H,O 
(jJ -5 
'f J ~~ II I I II ,II , II , II 1 OH 
J ~l! II, II II 1,1 II, 1111111, , , , 1 HBc_, 
I~~I ~I ~I~I~,::,"::,--,--,-I ~I ~I ~I~I~I em 
9700 9710 9720 9730 9740 9750 9760 9770 9780 9790 9800 
W A V E N U M B E R 
169 
1.0204 1.0194 1.0183 1.0173 1.0163 1.0152 1.0142 1.0132 1.0121 1.0111 1.0101 
, , , I I I I , , , ,,um 
J Jl I~ I, I I, II ,III II ~ , I, I 111111, II 11 H,O 
J -I f II II II, , , ,I, II II II, , 1 OH, 
I I I I I I I , I I ,em 
9800 9810 9820 9830 9840 9850 9860 9870 9880 9890 9900 
W A V E N U M B E R 
1.0101 1.0091 1.0081 1.0070 10060 1.0050 1.0040 1.0030 1.0020 1.0010 1.0000 
I I , I , , , I , I ,,um 
1,illll ill I iii I111 1,1 I I II, I~I i, 111I11 I I, I1I111 I111I III, II ~ H,O 
1 ~i! , II, I II, II , , , II , ,II, [[Il OH, 
, , I , , , , , I I ,em 
9900 9910 9920 9930 9940 9950 9960 9970 9980 9990 10000 
W A V E N U M B E R 
1.0000 .9990 .9980 .9970 .9960 .9950 .99 40 .9930 .9921 .99 11 .9901 
I I I , , I I , I I ,,um 
1 Jllllll, I I I II I III I II ,1111111 ,1111 ill IIII!I II 1111, 11 11 111 1, ! IIIIII~ H,O, 
! , , , , , , , , , , em 
10000 10010 10020 10030 10040 10050 10060 10070 10080 10090 10100 
W A V E N U M B E R 
170 
~ -- - ----- -- - -~~- -~~-
ORIGINAL pt:.:~ :: 
Of POOR QUAL rY 
.9901 .9891 .9881 .9872 .9862 .9852 .9843 .9833 .9823 .9814 .9804 
f I j Iii iii , i)J..m 
~ ~1~11 111I lijlllllill jill 1II11I ,I ~ III lilI 111 11 111,111111 [ I111IIII Jill II, 111I1II1I1II111 [lllljllllllllllllllj H,o, 
, , , , , , , , , , , em 
10100 10110 10120 10130 10140 10150 10160 10170 10180 10190 10200 
W A V E N U M B E R 
.9804 .9794 .9785 .9775 9766 9756 .9747 .9737 .9728 9718 9709 
, , , , , , , , , , , f.1-m 
~ -I! IIIIII I I ~ I I I JIIIIII Itll~1 i 1I IIIIJi IIII11 1111 ~ 1II1 II1I II  IllllI lllllllllll l ll~ III dill! 1III III Iii UIIIIII,II11 H,O, 
" , , , , , , , , , , em 
10200 10210 10220 10230 10240 10250 10260 10270 10280 10290 10300 
W A V E N U M B E R 
.9709 9699 .9690 .9681 9671 .9662 .9653 .9643 .9634 .9625 .9615 
, , , , , , , , , , , f.1-m 
1 :; ~I II ~ I I IIII J ~III ~ I j 1I1I ,1 11 1  j!~llIIIIH 111. l l l lll jl~ II~I~ I1I1II111 11111 1I111 H 1II II,II Ij I~~ I ~ I JIIIIIIIIIIII tllJl llll l l jl~ H,o, 
, , , , , , , , , , , em 
10300 1 031 0 10320 10330 10340 1 0350 10360 10370 10380 1 0390 10400 
W A V E N U M B E R 
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.9346 .9337 .9328 .9320 .9311 .9302 .9294 .9285 .9276 .9268 .9259 
I I I I I I I I I I I J.Lm 
j :!i~lrJ lll j ll i~h '~luJII I I~I~,III~ IIIJliL~lll l Jill III, J~I II~ I II , ,I,jll~~ I lll~ 111 1, ~ 1111~~,i II~I I ~~ J 111,lill ~ I) l H,O I 
I I I I I I I I I I I em 
10700 10710 10720 10730 10740 10750 10760 10770 10780 10790 10800 
W A V E N U M B E R 
.9259 .9251 .9242 .9234 .9225 .921 7 9208 .9200 .9191 .9183 .9174 
, I I I J.Lm 
H20 
fllIll-lll-L-lltyJ-l-lWWll..J.lll,-lilll'-llL.llpLLJL.L.....1...1UfL-lL.LJll..J.lJllLl1..JUJJ.lLlLW-.lllL.J.LL.l..LJJ,UW--L.LIl.J.ll..!.-llIl~ll..J..lJI.1... _ 1 
I I I I I I I I I I I em 
10800 10810 10820 10830 10840 10850 10860 10870 10880 10890 10900 
W A V E N U M B E R 
.9 174 .9166 .9158 .9149 .9141 .9132 .9124 .9116 .9107 .9099 .9091 
I I I I I I I I I I I J.Lm 
j -1 ~~JI ,II II ,I il l ~ ,III I IIII~I i~ II, lll~ III ~ 1III1II1111 ~I,I I II j l~ 1 i 111~ ' I I II'h It I1III 11111 I I I,m i I11II1I1I ,III~I/ III ~llj H ,0 I 
I I I I I I I I I I I em 
10900 10910 10920 10930 10940 10950 10960 10970 10980 10990 11000 
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.90919083 .9074 .9066 .9058 .9050 .9042 .9033 .9025 .9017 .9009 
iii iii iii j j fJ-m 
j 1; lJ III I 'III~oo II 1 ,11,II,jl,I I '~ IIIIU 111,\,d 111111111 111111~111111i,1 \1111 j III,III I ,IIIJI~ ' IIII I II I I~ H,o, 
iii iii , iii j em 
11000 11010 11020 11030 11040 11050 11060 11070 11080 11090 11100 
W A V E N U M 8 E R 
.9009 .9001 .8993 .8985 .8977 .8969 .8961 .8953 .8945 .8937 .8929 
j' iii iii iii j fJ-m 
~ %11111111111111 II II I II,II'~ I~ 1II1 . ~ III IL I,I I ~,~ III,JII II'I' ~. I,I,I I I I IJ 1 II ; 1 ~ ,iII 1 II I ILl 1 111I11 ~ H,O, 
iii iii iii j j em 
11100 11110 11120 11130 11140 11150 11160 11170 \1180 11190 11200 
W A V E N U M 8 E R 
.8929 .8921 .8913 .8905 .8897 .8889 .8881 .8873 .8865 .8857 .8850 
iii iii iii j j fJ-m 
J Jtlllllli .11111.111 . 11111 IIII 11.11 .111. III. III ~ H,o, 
iii i ii iii j j em 
11200 11210 11220 11230 11240 11250 11260 11270 11280 11290 11300 
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.8850 .8842 .8834 .8826 .8818 .8811 .8803 .8795 .8787 .8780 .8772 
IJ-m 
~~ij~1 ~lll I ~J ~,II I~I , I~I I, I~I j~I ~ ~III~I I~I ,~I ~~ 
~' ~~~'~~~'~~~'~ __ ~'~~~'~~~'~~~' __ ~~, ____ ~, __ ~, em 
11300 11310 11320 11330 11340 11350 11360 11370 11380 11390 11400 
W A V E N U M B E R 
.8772 .8764 .8757 .8749 .8741 .8734 .8726 .8718 .8711 .8703 .8696 




II ,I I I I I I I II I H,O 
~ ~jll ,II II j 0, 
-1 
~, ~~~,~~~,~~~,~~~,~~~,~~~,~~~, ~~~,~~~,~~, em 
11 400 1 1 41 0 11 420 11 430 11 440 1 1 450 1 1 460 11 470 11 480 1 1 490 11 500 
W A V E N U M B E R 
.8696 .8688 .8681 .8673 .8666 .8658 .8651 .86438636 .8628 .8621 
'l -6 '" -, c;:; -8 o -9 - -10 
-11 I ,I I I I I j H,C 
~ ~J l l II II, II II II, [I II II , I 1111 j 11111111 1 0" 
~, ~~~, __ ~~,~~~,~~~,~~~, __ ~~,~~~, ~~~,~~~,~~, em 
11500 1 151 0 11 520 11530 1 1 540 1 1 550 1 1560 11 570 11 580 1 1 590 11600 
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.8621 .8613 .8606 .8598 .8591 .8584 .8576 .8569 .. 8562 .8554 .8547 
I I I I I I I I I I ,;Lm 
i)![ ,III I, , II II, I I, I, I I I, I II , II11I 1111 H,O 
rill I II II ,11111, , , , , , , , 1 0,_, 
I I I I I I I I I I I em 
11600 11610 11620 11630 11640 11650 11660 11670 11680 11690 11700 
W A V E N U M B E R 
.8547 .8540 .8532 .8525 8518 .8511 .8503 .8496 .8489 .8482 .8475 
I I I I I I I I I I ,;Lm 
i .1111 ,1111 1 1 I II 1111 1111, 11I11111111 1 III, I 1111,11111 11 H,O 
I I I I I I I I I I I em 
11700 11710 11720 11730 11740 11750 11760 11770 11780 11790 11800 
W A V E N U M B E R 
.8475 .8467 .8460 .8453 .8446 .8439 .8432 .8425 .8418 .8410 .8403 
I I I I I I I I I I ,;Lm 
i J[ III, 11I 111 , I 1111I 1111111 ,1111 n 1111 HI I I, 1II1 i III ( III l1li111 111 11 H,O, 
, I I , I I I I , I I em 
11800 11810.11820 11830 11840 11850 11860 11870 11880 11890 11900 
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.8403 .8396 .8389 .8382 .8375 .8368 .8361 .8354 .8347 .8340 .8333 
j j j j j j j j j j j J-im 
J -1111 111111I11 11111 ~ IIIIIIII , 11111 111,111111111111111111, 1 111111,1111 i IIH ,1111111 1 ,I I III I III~ H,O, 
o j j j j j j j j j j em 
11900 11910 11920 11930 11940 11950 11960 11970 11980 11990 12000 
W A V E N U M 8 E R 
.8333 .8326 .8319 .8313 .8306 .8299 .8292 .8285 .8278 .8271 .8264 
j j j j j j j j j j j J-im 
, J :lllllll lll i I II, 11 1111111111111111111 iIIl ~ 11111 ,III i III 11111111 1111, 1111111 till! III II IIIIIIIIIJ H,O, 
o j j j j j j j j j j em 
12000 12010 12020 12030 12040 12050 12060 12070 12080 12090 12100 
W A V E N U M B E R 
.8264 .8258 .8251 .82448237 .8230 .8224 .8217 .8210 .8203 .8197 
f , I j j j j j j j j J-im 
llllllllill ,1 1111 I, 11111 rlll l ll l l l lll l ~111 1 11 1 1111 IllillHll1 ~ 1111111 1,111111111 11111111 ,111 111 ~ III H,O, 
j j j j j j j j j j j em 
12100 12110 12120 12130 12140 12150 12160 12170 12180 12190 12200 
W A V E N U M B E R 
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.8197 .8190 .8183 .8177 .8170 .8163 .8157 .8150 .8143 .8137 .8130 
I I I I I I I I I I I f-im 
W A V E N U M B E R 
.8130 .8123 .8117 .8110 .8104 8097 .8091 .8084 .8078 .8071 .8065 
I I I I I I I I I I I f-im 
(I[IIIIIIII~[IIIIIIIIIIIIII~ I[ 11I11 [ ,I III[ 1III IIIIl I IIIJlllil l IiIIII III [1 .11111[111 II, [111 11 [ 1I 11111 111II H,O, 
I I I I I I I I I I I em 
12300 12310 12320 12330 12340 12350 12360 12370 12380 12390 12400 
W A V E N U M B E R 
.8065 .8058 .8052 .8045 .8039 8032 .8026 .8019 .8013 8006 .8000 
I I I I I I I I I I ,f-im 
1,111111111 1111111 11 11 ,1111 1 1111,1111 1 1111111111111111 111111,11111 111  [11111 1 1 1111111,11111111111 H,O, 
, , ' , , , , , , ' , em 
12400 12410 12420 12430 12440 12450 12460 12470 12480 12490 12500 
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I .8000 .7994 .7987 .7981 .7974 .7968 .7962 .7955 .7949 .7943 .7937 
I I I I , , I , I I , , J.Lm 
i 1_,1[11111111111111111111111 111 111111,1111111111111111 11111111 1 11111111,1111 11 ,1111 j H,O, 




.7937 .7930 .7924 .7918 .79 11 .7905 .7899 .7893 .7886 .7880 .7874 
I I I I , , , I I , , J.Lm 
1 _,llllllll 11,1/ 11 111I 11111[1 1 1 I~ I I I I IIIIIIIII~IIIIIIIIIIIIIIII , 1IIIIj H,o, 
, , I , , I , I , I ,em 
12600 12610 12620 12630 12640 12650 12660 12670 12680 12690 12700 
W A V E N U M B E R 
.7874 .7868 .7862 .7855 .7849 .7843 .7837 .7831 .7825 .7819 .7813 
I , , I , , I , , I ,J.Lm 
1 -,!l III Illd III II, 1 1.11 ,II ,I I, ,I I ,I 1 H,O, 
, ' , ., ,', I , , , , em 
12700 12710 12720 12730 12740 12750 12760 12770 12780 12790 12800 







.7813 .7806 .7800 .7794 .7788 .7782 .7776 .7770 .7764 .7758 .7752 
, J.1m 











, I I 
1 281 0 1 2820 1 2830 




II , II , 1,1 I, I I, I II 0,_, 
, , , , , , em 
12850 12860 12870 12880 12890 12900 
.7752 7746 7740 .7734 7728 7722 7716 7710 7704 7698 .7692 
J.1m 
§ ~H I I 1 ~ ~1 ~ I------'-t -r---'--, --.-------.----'----r------------,---,------r----r------l H20 
II, 1111, III, II III II, 1111 ,11111 , I1II11111111 ,II II III 0,_, 
, 1 , , t , I , , , , em 
12900 12910 12920 12930 12940 12950 12960 12970 12980 12990 13000 
W A V E N U M B E R 
.7692 .7686 .7680 .7675 7669 .7663 7657 7651 7645 7639 .7634 
J.1m 





.7576 .7570 .7564 .7559 .7553 .7547 .7541 .7536 .7530 7524 .7519 
;.;.,m 
~ ~~f I I ~ 
2 ~1~~ ______ '-____ -.r-____ -' ______ ~ ______ '-____ -' ______ ~ __ ~-L~' ------~----~i H2~1 
~, ~~~~,~~~w,~~~~,~~~~~~~,~~~~,~~~w,~~~~' ~~~~~~~' em 
13200 13210 13220 13230 13240 13250 13260 13270 13280 13290 13300 
W A V E N U M B E R 
.7519 .7513 .7508 .7502 .7496 .7491 .7485 .7479 .7474 .7468 .7463 
;.;.,m 
W A V E N U M B E R 
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.7463 .7457 .7452 .7446 .7440 .7435 .7429 .7424 .7418 .7413 .7407 
I I I I I I I I I I I J.Lm 
j J[II 111111 1 1.1 111111111111.1111111 11111111.111111111111.111111111111111 1111111111 j H,O, 
I I I I I I I I I I I em 
13400 13410 13420 13430 13440 13450 13460 13470 13480 13490 13500 
W A V E N U M 8 E R 
.7407 .7402 .7396 .7391 .7386 .7380 .7375 .7369 .7364 .7358 .7353 
I I I I I I I I I I I J.Lm 
J,!~IIIII I IIII [111111 .II[ 11111111111111111.111111111 [ 1.1 i [1111.111111111.111111111111111111111111111 j H,O, 
I I I I I I I I I I ,em 
13500 13510 13520 13530 13540 13550 13560 13570 13580 13590 13600 
W A V E N U M 8 E R 
.7353 7348 .7342 .7337 7331 .7326 .7321 .73 15 .7310 .7305 .7299 
I I I I I I I I I , I J.Lm 
J 11[111 111111.111 1111 [I II Illdll III 111111111111111 11111 11111111111111111111111 1111111111111[1111111111111111 H,O 
I I I I I I I I I I I em 
13600 13610 13620 13630 13640 13650 13660 13670 13680 13690 13700 
W A V E N U M 8 E R 
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.7299 .7294 .7289 .7283 .7278 .7273 .7267 .7262 .7257 .7252 .7246 
, , , , , , , ii' i J.Lm 
j -1111111111111, III!IIII , 111111,1!1!!1 ~llljlllllll~ijl l ll 111I11111 II! Willi II II ,1111111 ,I I IIIIII~ H,o, 
, i , i , i , i , i ,em 
13700 13710 13720 13730 13740 13750 13760 13770 13780 13790 13800 
W A V E N U M B E R 
.7246 .7241 7236 .7231 .7225 .7220 7215 7210 .7205 .7199 .7194 
, iii i , i , , , i J.Lm 
1 -lr!1 !IIIII 11111, II I II~ 1, 1111 II, I 11111111111111111111, I1I111 IIII!IIIIIII! I ~IIIIIIIIIIIIIIIII ~ H,o, 
, i , , ii' , , , , em 
13800 13810 13820 13830 13840 13850 13860 13870 13880 13890 13900 
W A V E N U M B E R 
.7194 .7189 .7184 .7179 7174 .7168 .7163 .7158 7153 .7148 .7143 
, ii' , , iii , , J.Lm 
1 11[11111111111111 11111 ,IIII!IIIIII, 11111 III III !I II!I!I !III!IIIIIIIIIIIIIIII!II,IIIIIII! III IIIIIIIIIIIIIIIIIIII!IIIIIIIIIIII ~ H,o, 
iii , iii , ii, em 
13900 13910 13920 13930 13940 13950 13960 13970 13980 13990 14000 
W A V E N U M B E R 
183 
_ _ . _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _. _ _ _ J 
.7143 .7138 .7133 .7128 .7123 .7117 .7112 .7107 .7102 .7097 .7092 
o 0 0 0 0 0 0 0 0 0 0 f.J-m 
1 .illlllllll, 1111111111,111111111111,1111111111 , 111111111111111111111111 11 1 1111111111111IIIIIIII ~ Ii 11111111,1111111111 H ,0, 
o 0 0 0 0 0 0 0 0 0 0 em 
14000 14010 14020 14030 14040 14050 14060 14070 14080 14090 14100 
W A V E N U M B E R 
.7092 .7087 .7082 .7077 .7072 .7067 .7062 7057 .7052 .7047 .7042 
o 0 0 0 0 0 0 0 0 0 0 f.J-m 
J .Ill II 11111 I111I1I111I1 I ,111111111111111111111111111111, 1I11I1I111111 ,11111111 1111,11 1111111, I III 1II IIIII.IlIII IIII 111 1I111 H,O, 
o 0 0 0 0 0 0 0 0 0 0 em 
14100 141 10 14120 14130 14140 14150 14160 14170 14180 14190 14200 
W A V E N U M B E R 
.7042 .7037 .7032 .7027 .7022 7018 .7013 .7008 .7003 .6998 .6993 
o 0 0 0 0 0 0 0 0 0 0 f.J-m 
1 j~lllllll, 111,11 1111111,1111111111 111111111111111111111111111111 11111111111jllllllll] H,O 
o 0 0 0 0 0 0' 0 0 0 0 em 
14200 14210 14220 14230 14240 14250 14260 14270 14280 14290 14300 
W A V E N U M B E R 
184 
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.6993 .6988 .6983 .6978 .6974 .6969 .6964 .6959 6954 .6949 .6944 
I I I I I I I I I I I f.J-m 
j ~! [ III I IIIII III, 1111 I ,1111111,111 [I , 11111, I1I111111I1111 111111111111 ~ 1111 H,O 
j J[ , II, ,II, [ I ,II, 11111,1 II 111111 j 0,_, 
I I I I I I I I I I I em 
14300 14310 14320 14330 14340 14350 14360 14370 14380 14390 14400 
W A V E N U M B E R 
.6944 .6940 .6935 .6930 .6925 .6920 .6916 .6911 6906 .6901 .6897 
I I I I I I I Iii i f.J-m 
j :! ~ !IIII IIIIIII.IIII[III.II[ 111[1111 I, I 11,[ II, 1111 ,I ,I j H,O 
j J[ I III I , I I 1111 , I I I [ I[ ,I I I I II I I I 1111111 III 111111'111111111,11 I 1111111,11, I 11111 1111 J 0,_, 
, I I I I I I I I I I em 
14400 14410 14420 14430 14440 14450 14460 14470 14480 14490 14500 
W A V E N U M B E R 
.6897 6892 6887 .6882 6878 .6873 .6868 .6863 6859 6854 .6849 
I I I I I I I I I I ,f.J-m 
j }![ I I, I I , I , I, , I ,11111111 11 ,II 1111, [ I [I H ,0 
j -~IIII I IIIlIIl I "I 'II~J ,11I1I111I,l l li,I,III,I,IIIIII~II I III! II[ 1 , , , , j 0,_, 
, i I I I i I I I I I em 
14500 14510 14520 14530 14540 14550 14560 14570 14580 14590 14600- -
W A V E N U M B E R 
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.6849 .6845 .6840 .6835 .6831 .6826 .6821 6817 .6812 6807 .6803 
IJ-m 
::! r 11I1 I 111 ~ 1111.1 I11I 1II1 I111I I I II I 11II1 1 H2O I I I I I I 
-1 
I I I I I I em 
14600 14610 14620 14630 14640 14650 14660 14670 14680 14690 14700 
W A V E N U M B E R 
.6803 6798 6793 6789 .6784 6780 6775 6770 6766 6761 .6757 
IJ-m 
-1 
w-~~~I~~~~I~~~~I~~~~~~~~I~~~~~~~~I ~~~ul~~~~~~~~1 em 
14700 14710 14720 14730 14740 14750 14760 14770 14780 14790 14800 
W A V E N U M B E R 
.6757 6752 6748 6743 6739 
14800 14810 14820 14830 14840 
W A V E N U M B E R 
6734 6729 6725 







ORIGINAL PAGE IS 
OF POOR QUALITY 
.6711 .6707 
.6702 .6698 .6693 .6689 .6684 .6680 
, i I j i 
j::!f I, ,I ,I I, I, II , 
, , , , , ! , , 
14900 14910 14920 14930 14940 14950 14960 14970 
W A V E N U M B E R 
.6676 .6671 .6667 
I I ,j.1.m 
I ,II[ I , [ I ij H,O 
, , , em 
14980 14990 15000 
.6667 .6662 .6658 .6653 .6649 .6645 6640 .6636 .6631 .6627 .6623 
I I , , I , I , I , , j.1.m 
J :ili II[ [ II, [III II , I~ III, II11 ~ I 1[, I ~ I [ , III [ II , IIIII~ H,O 
, , , , I , , , , , , em 
15000 15010 15020 15030 15040 15050 15060 15070 15080 15090 15100 
W A V E N U M B E R 
.6623 .6618 .6614 .6609 .6605 .6601 .6596 .6592 .6588 6583 .6579 
I , i , , , Ii' i ,j.1.m 
J Jf I ~ II ,I 11,1 II ,I [III,III[IIIIII,IIII~ ,1111111, III[ 111111111111[111,1111111 j H,O 
, iii , i , , ii' em 
15100 15110 15120 15130 15140 15150 15160 15170 15180 15190 15200 
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I 
I 
.6579 .6575 .6570 .6566 .6562 .6557 .6553 .6549 .6545 .6540 .6536 ! 
J Jt IIIII~ 1IIIIIIIIIIIII Iililili IIIIIII~I :II,IIIIII~I I II ~ II: 1IIII ~ II ~',IIIIIII',11 1 11111 ::, \ 
, , , , , , , , , , , em 
15200 15210 15220 15230 15240 15250 15260 15270 15280 15290 15300 
W A V E N U M B E R 
.6536 .6532 6527 .6523 .6519 65 15 .6510 .6506 6502 .6498 .6494 
, , , , , I I I I I I f.J-m (I II111 I I1III11I11 III [ I IIII111111 ,11111 111 I ,I II [I [I ,I I ~ 1II1111 j H ,0, 
, , , , , , , I , , I em 
15300 15310 15320 15330 15340 15350 15360 15370 15380 15390 15400 
W A V E N U M B E R 
.6494 .6489 .6485 .6481 .6477 .6472 .6468 6464 .6460 .6456 .6452 
, I , I I I I I I I ,f.J-m 
(!r l lllll[~ 1[!IIIIII[IIIIIIIIII~,[III~III[,III I IIII,IIII[11111 ,II [IIIIIII,IIIIII~III [ j H,O, 
, , , , , , , , , , , em 
15400 15410 15420 15430 15440 15450 15460 15470 15480 15490 15500 
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I .6452 .6447 .6443 .6439 .6435 .6431 .6427 .6423 .6418 .641 4 .6410 
I I I I I I I I I I I J.Lm 
I 1 J~ 1IIILIIIIIIlii I: I II J II: I 1111: I: 11111: I ~ ::0, 
I 15500 15510 15520 15530 15540 15550 15560 15570 15580 15590 15600 
W A V E N U M B E R 
.6410 .6406 .6402 .6398 .6394 .6390 .6386 .6382 .6378 6373 .6369 
\ I I I I I I I I I I I J.Lm 
i J ::i~ 111111, 1111111111 II III , 111111, III~I I, 11 1 11 ,II , III ~III ,11111 111 j H,O, 
I I I I . I I I I I I I em 
15600 15610 15620 15630 15640 15650 15660 15670 15680 15690 15700 
W A V E N U M B E R 
.6369 .6365 .636 1 .6357 .6353 .6349 6345 .6341 .6337 6333 .6329 
I I I I I I I I I I I J.Lm 
I 1 J li III, III ,1l1li1 ,I 111I ,III ,1111 ,I [II III ,111111 j H ,0 
1 Jl , II , II, , " , [ [ , ,II ,II j 0" 
I I I I I I I I I I I em 
15700 15710 15720 15730 15740 15750 15760 15770 15780 15790 15800 
W A V E N U M B E R 
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.6329 .6325 .6321 .6317 .6313 .6309 .6305 .6301 .6297 .6293 .6289 
Il-m 
1_,if IIII I, 11111 IIII1 II I II I I I, I 111 H,O 
1 Jf II, I, I , II , 11111, II , II ,II II II, II I 0, _, 
, , , , , , , , , , , em 
15800 15810 15820 15830 15840 15850 15860 15870 15880 15890 15900 
W A V E N U M B E R 
.6289 .6285 6281 .6277 6274 .6270 6266 .6262 6258 .6254 .6250 
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